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NOTES AND COMMENTS. 


The Progressive Foundry. 


Could a mature foundryman of half a century ago 
have been present at last month’s meetings of the 
British Foundrymen’s. Association, he would have 
experienced a series of complex emotions. For 
never before, in the history of the Associa- 
tion have the discussions been so destructive 
of old fallacies as those of this year’s Con- 
venntion. Tne foundry world, without doubt, is 
experiencing a relatively rapid reconstruction of its 
ideas; and instead of calling for the old slur of em- 
pirical and unscientific procedure, it will soon com- 
mand respect and admiration as a trade which has 
risen from the mire of obscurity and disrepute, and 
placed itself upon a foundation of scientific know- 
ledge, with its face set towards progress. 

Take first the matter of cupola working, so ably 
dealt with in the research by Mr. Cook. How many 
foundrymen, even ten years ago, when the Associa- 
tion was formed, would have listened to the possi- 
bility of rendering the cupola amenable to rule and 
regulation? Very few, indeed! The cupola always has 
been regarded as possessing its own special vagaries 
of humour, and to assert that it could be governed 
by any process other than that of careful study of 
its individual eccentricities, was to assert one’s ignor- 
ance of cupolas individually and generally. Now, 
however, that idea must go by the board, and we 
start with at least the basis of systematic cupola work- 
ing. That the research which has established this 
position results from a practical man’s efforts is not 
ourprising, for the subject is one that can essentially 
only be properly dealt with by the practical man. 
That a very considerable knowledge of theoretical 
considerations was also a qualification for the work is 
yet another claim for that higher development of in- 
telligence in our workers which is, in some quarters, 
now receiving careful consideration. The exigencies of 
industrial life in all departments demand a steady 
growth of intellectual capacity on the part of a large 
body of our workers, and will not allow the hap- 
hazard methods of yesterday to persist. We may take 
it as a very hopeful sign when a body such as the 
British Foundrymen’s Association accepts for presen- 
tation at its Annual Convention a contribution on edu- 
cational matters a subject which would have received 
scant courtesy at the hands of foundrymen a genera- 
tion or two ago; and still more hopeful is the fact: 
that the Council of the Association are giving their 
most serious attention to the formulation of a scheme 
for the systematic training of apprentices. Without 
doubt, an awakening is in progress. But that the 
foundry. should be to the front in the movement! 
What, indeed, would our ancient foundryman say 
to that? ; 7 

But his surprise would not end there. He would find 
some of his old tricks exposed and that carefully 
cherished secret of how to get the right metal by the 
sly addition of steel turnings and punchings, accepted 
as regular practice and its phenomena explained. On 
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a little reflection, however, he might really wonder 
why the practice has for so long remained lurking in the 
rear of foundry procedure, unexplained and imperfectly 
understood. He would tell you he dabbled in the 
practice twenty-five years ago, without advertising 
the fact; and he might also relate many anecdotes 
of troubles incurred through not understanding the 
action of such additions. Not that the subject is by 
any means well understood to-day; for even regular 
users of steel additions to cupola mixtures are still 
mainly working in the dark. Here it may be well to 
enter a protest against the very misleading term, 
‘‘ Semi-Steel.”’ The iron trade generally applies the 
term to quite a different product, i.¢., to semi- 
manufactured steel, such as blooms, billets, etc. ; 
but the foundryman, with his customary facility for 
applying inept titles, has attached it to a material 
which is in no respect a steel or a semi-steel, but 
simply a cast-iron. 

Another source of wonderment to the foundryman 
of a few generations ago would be the suggested ap 
plication of electricity to foundry work. In fact, we 
believe the suggestion will meet with the opposition of 
many orthodox founders of to-day. The iron trade 
has become accustomed of recent years to discussion of 
the electric furnace, but in connection with steel re- 
fining, and to some extent iron smelting. The iron 
and brass foundry is yet considered by the majority 
to be without the range of electric-furnace operation. 
True is it that, except for special work, the iron 
foundry may still be so considered; but the brass 
foundry is in quite another category. The engineer is 
giving increasing attention to the non-ferrous alloys 
and their great possibilities, and these possibilities can 
only be fully realised by the aid of the electric fur- 
nace, unless some other form of melting is discovered 
or invented which offers the same advantages. The 
development of non-ferrous work has now proceeded 
to the point where the electric furnace becomes prac- 
tically a necessity if the progress ‘s to be maintained. 
Eminent scientific and metallurgical authorities have 
for some time been insisting that melting in vacuo, 
or at least in a controllable atmosphere, is the only 
solution to many metallurgical difficulties; and we 
may look for a marked advance in this direction in 
the near future. There is still much spade work to 
be done, but there has already been a fair amount 
of ground cleared, and the pioneers will soon have the 
satisfaction of seeing their efforts rewarded with 
practical results. 

It is significant that one branch of metallurgical 
work which has made remarkable advances during 
the last few years is dependent for its existence on 
the electrical engineer; and it would not be reason- 
able to assume that the aluminium alloy industry (the 
branch in question) will depart from the power which 
made it a commercial possibility. The electric fur- 
nace has given it birth and it has been none too happy 
with its foster parents, the fuel furnaces, into 
whose charge it has generally been consigned. Like 
the other non-ferrous alloys, those of aluminium 
have vast possibilities ahead, and the engineer will 
not long he allowed to neglect them. 

There is one other form of foundry progress that 
calls for comment. For a number of years cast- 
iron has struggled against great difficulties, in the 
increasingly exacting requirements of engineering 
and the competition of its more refined relatives of 
the steel family. The reputation of the latter has 


heen somewhat traded upon to the detraction of the 
humbler metal, so that cast-iron has in some cases 
heen ousted and has also been driven to seek fields 
of application in which it was not at its best. 


The 








present movement, however, is towards bringing cast- 
iron to its own again. But it will also have to re- 
linquish some fields in which it has been allowed to 
gain a footing. Some indication of this is given in the 
Paper before the Convention, touching the artistic 
treatment of the metal. For every class of material 
there is a field according to its properties—a 
field both in application and design; and the mis- 
application of cast iron in the past calls for careful 
consideration, that it may henceforth be given oppor- 
tunity to do its best. 

Reverting to the work of the British Foundry- 
men’s Association, it is evident that as that body 
grows in’ strength and importance the scope for its 
activities increases. The work ahead iis immense, 
for it has virtually to raise the whole status of the 
foundry trade from the poor position occupied 
during centuries; it has not only to foster a move- 
ment towards a nigher intelligence in the trade, 
but to insist that founding receives at the hands 
of the engineer the consideration which is due to it. 
More exacting requirements must be accompanied 
by some recognition of the higher capabilities neces- 
sary to meet those requirements; and at the same 
time those capabilities must be developed, not only 
in a few of the higher foundry craftsmen, but in 
the rank and file workers. It is unnecessary to 
dilate upon the conditions and influences which have 
for so long operated to the detriment of foundry 
progress; but we may again urge the desirability— 
nay, the necessity—of giving the same consideration 
to the proper equipment of the foundry. as in other 
departments of engineering. If such an appeal will 
not be heard on the grounds of common justice, let it 
be made on the grounds of simple commercial 
economy. It cannot be too frequently insisted that 
a foundry properly equipped and witn decent work- 
ing conditions for the men is a paying proposition 
and that the efficiency of the plant as a money- 
producer is gravely impaired by neglect to provide 
these conditions. The Association has already done 
much to waken public conscience to the fact that 
in the engineering trade, as in many other trades, 
there is a department which has not yet been given 
a fair cnance; but public conscience sleeps heavily, 
and much shaking is required. 

Nor must we neglect the necessity of reforms 
from within. The case is not all one for outside 
treatment and mere recognition of possibilities. In 
the present stage of transition from obscurity and 
humiliation to a status in keeping with its value, 
the foundry trade must see that it justifies the 
higher place accorded to it. Numerous old pre- 
judices must be thrown aside, and finally discarde( 
must be the idea that the foundry is not amenable 
to systematic procedure and standardised practice. 
Too long has it suffered from this misconception ; 
but there are many evidences of a change, and a 
few years will see great attention being given by 
foundry owners to system, standardisation, and 
scientific procedure. 

The organisation of a foundry’s operations de- 
mands varied qualifications, of both engineering and 
business nature, and, in addition, a considerable 
knowledge of chemistry and metallurgy. In short, 
a competent foundry manager is an engineer of no 
mean degree, and it would be well if this were better 
recognised and some of the dignity associated with 
the ealling which is attached to other branches of 
engineering. The term “foundry engineer” is not 
very familiar in this country, though it is an estab- 
lished degree on the Continent. But it could well 
be adopted here, and our technical colleges would 
he well advised to take the matter up thoroughly. 
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British Foundrymen’s Association. 


Annual Convention in London. 


The Annual Convention of the British Foundry- 
men’s Association was held in London, on June 21 to 
24, with an exceptionally good attendance of mem- 
bers from all parts of the country. The sessions 
for the reading of Papers were held at Connaught 
Rooms, Great Queen Street, W.C. 

The first function of the Convention was an offi- 
cial visit to the First Foundry Exhibition, at Agri- 
cultural Hall, Islington, N., on Saturday, June 21, 
and a luncheon to the members by the kind invita- 
tion of the authorities of the Exhibition. At the 
luncheon, Mr. F. W. Bridges, the organiser, pre- 
sided, supported by Mr. Walter F. Reid, F.1,C., 
F.C.S., and other gentlemen. Several interesting 
speeches were made at theconclusion of the luncheon. 

On Sunday, the programme 
included a trip up the River 
Thames, starting from Hamp- 
ton Court. This function was 
most enjoyable, and was par- 
ticipated in by about 120 
members and lady friends. 


MONDAY’S PROCEEDINGS 
A serics of most interesting 
visits te works was arranged, 
and also on Tuesday evening 
a visit to the Coliseum 
Theatre. The social arrange- 
ments were mainly in the 
hands of the London Branch 
Hon. Secretary Mr. T. 
Murphy, to whose efforts their 
success was largely due. 

On Monday, June 23, the 
first session for the presenta- 
tion of Papers was held at 
Connaught Roonis. A general 
business meeting of the Asso- 
ciation, presided over by Mr. 
Charles Jones (Cardiff), the 
retiring President, preceded 
the Papers. 





THe Prestpent (Mr. C. 
Jones) having, on behalf of 
the Council, thanked the 


members for their attendance 
in such numbers, said that 
the Association had _ passed 
throngh another year of an _ existence which 
had been marked with milestones of their progress. 
He trusted that the Association would continue to 
make the same progress that it had made in the 
past. (Applause). 


Anuual Meeting. 


The Annual Report of the Council and the ac- 
counts and balance sheet were taken as read and, 
on the motion of Mr. H. Winterton (Birmingham), 
seconded by Mr. B. Sperring (Portsmouth), were 
unanimously adopted. 





Mr. S. A. Grmuson, PRESIDENT oF THE BRITISH 
Founprymen’s Association, 1913-1914. 





The report and accounts were as follows :— 


Arnual Report of the Council for 1912. 

The Council have pleasure in presenting to the 
members the following report of the progress and 
work of the Association during the past year :— 

The respective Branches have the following mem- 
bers attached to them :— 


Members. Associate members. Associates 
Birmingham. . 15 es 91 ae 70 


Halifax oe ee 21 os 49 oe 60 
London _ eo 43 a 51 ni 15 
Lancashire .. si 33 a 95 ea 31 
Newcastle-on-Tyne . 25 aa 29 “es 22 
Sheffield - we 29 <“ 58 o* 17 


Scottish oe es 24 ee 89 oe 

Six Council meetings have been held during the 
year, and members have attended from Birmingham, 
Cardiff, Chesterfield, Derby, 
Dereham (Norfolk), Glouces- 
ter, Glasgow, Horsehay 
(Shropshire), London, Leices- 
ter, Manchester, Sheffield, 
South Shields, Southampton 
and Luton, and matters of 
importance to the Association 
have been thoroughly dis- 
cussed. 

The Literary Committee are 
now reviewing the Papers 
given during the past session, 
and the awards for the best 
Papers will be _ published 
shortly. Also the glossory of 
technical terms issued in the 


last ‘‘ Proceedings’? which 
was highly appreciated by 


the members, will be further 
extended. 

A Committee has been ap- 
pointed to formulate a scheme 
for training of apprentices in 
the foundry. ‘this will be 
issued to members at an early 
date. 

The Council have pleasure 
in reporting that the 
Branches are doing excellent 
work, where many interesting 
Papers hae been read and dis- 
cussed. The social gatherings 
and visits to works have been greatly enjoyed by the 
members, 

The number on the roll of the Association at the 
present time is 923, consisting of 7 Hon. Lime Mem- 
bers, 5 Life Members, 192 Members, 462 Associate 
Members, 257 Associates, compared with a_ total 
number of 889 for the year 1912. During the year 
27 Members, 24 Associate Members, and 26 Asso- 
ciates have resigned or ceased to be Members, and 
26 Members, 52 Associate Members, 33 Associates 
have been elected. 

The accounts for the year ended December 31, 
1912, are now submitted, having been duly audited 
by Messrs. ‘Frank Creke, Harcourt & Company, 
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Whitehall Chambers, Colmore Row, Birmingham, the 
Auditors appointed by the Council. 

The total revenue for the year was £352 19s. 7d., 
and the expenses £363 4s. 10}d., leaving a deficit of 
revenue over expenditure of £10 5s. 34d. With the 
balance of £140 9s. 6d. brought forward from the 
year 1911, this leaves a balance in hand of 
£130 4s. 34d. hs 

Nine Members of the Council are retiring, and 
with the exception of Mr. Kenyon who has resigned, 
are eligible for re-election. Messrs. C. Heggie and 
J. Ellis retain their seats as ex-officio members of 
the Council, being Presidents of the Birmingham 
and London Branches respectively. The following 
gentlemen have been nominated :—J. E. H. Allbut, 
Messrs. The British Westinghouse Electric and Manu- 
facturing Company, Manchester; *W. F. Bagnall, 
Shalesmoor Foundry, Sheffield; *G. Hailstone, 


Messrs. Averys, Limited, Smethwick; *H. Jewson, 
M.Inst. Mech. E., Messrs. Dobbies, Limited, East 
Dereham; *H. Pemberton, Midland Railway Com- 


pany, Derby; *M. Riddell, Etna Ironworks, Falkirk ; 
Messrs. S. Fox & Company, 
Hardyman, Nautilus Works, Yeovil; 


*T. Swinden, B.Met., 
Sheffield; T. F. 


posing that their Senior Vice-President, Mr. 8. A. 
Gimson, be asked to occupy the chair for the com- 
ing year. (Applause). They all knew Mr. Gimson, 
his earnestness and his attention to the business of 
the Association, and they must remember that Mr. 
Gimson had a great deal of time to spend in pro- 
moting the welfare of the Association. He felt sure 
that Mr. Gimson would do that, and would give 
everyone satisfaction during his term of office. 
Therefore, he had great pleasure in proposing Mr. 
Gimson’s election as President. (Applause). 

Mr. F. J. Cook, in seconding the nomination, said 
that he had very great pleasure in doing so. He felt 
quite sure that the election of Mr. Gimson to the 
Presidency would be a most important milestone in 
the progress of the Association, and that under his 
direction they would make vast strides, and more 
important strides, even than they had made in the 
past. 

The proposal being unanimously carried, Mr. Gim- 
son took the chair, and thanked the members very 
heartily for doing him what he regarded as a very 
great honour. Mr. Jones had spoken of one qualifi- 
cation, the mention of which struck him (Mr. Gim- 





y 3 ty 


AnnvuaL Dinner or British FounprRYMEN’s AssociATION; LoNDoN Convention, 1913. 


A. Harrison, Castleton, Lancs.; J. G. Robinson, 
Halifax; H. Sherburn, Warrington; J. B. Tattersall, 
Handsworth, Birmingham; R. Woods, Messrs. J. 
Tyler & Sons, Limited, London; and J. Worrall, 
Commercial Cars, Limited, Luton. 

At the request of the Members, the Annual Meet- 
ing was held in Cardiff on August 6, 7 and 8, when 
seven Papers were read and discussed. Visits to the 
Works of Messrs. Keen, Guest & Nettleford, 
Limited, the Docks of the Cardiff Railway Company, 
and the Penarth Docks, and Hydraulic House of the 
Taff Vale Railway Company were highly appreciated 
by the Members; and picnic to the Wye Valley 
terminated a very successful and enjoyable meeting. 


Election of Officers. 


The retiring President said that the next part of 
their business was the election of officers. First. 
however, he must thank them most sincerely for 
having put him in the chair for the past year, an 
honour which he appreciated to the full. His 
term of office expired that day—for which he was 
very sorry—and he had verv great pleasure in pro- 
* Retiring Members. 





son) as a little back-handed. It was true that he 
was out of business, but his experience had been 
that since that occurred he had been working harder 
than he ever worked before, but was having no 
money for it. (Laughter and applause.) Mr. 
Gimson concluded by proposing that Mr. W. Mayer, 
of Dumbarton, the Junior Vice-President of last 
year, be Senior Vice-President for this year. They 
all, he said, knew Mr. Mayer, and there was no 
need to talk about him, but he might say that -he 
heard Mr. Mayer on Sunday speak about himself 
as an enthusiastic foundryman, (Laughter). That 
was the kind of man they wanted as Senior Vice- 
President and future President. (Applause). 

Mr. H. PiLkinGTon, in seconding the nomination, 
said that they all recognised Mr. Mayer’s ability and 
great practical knowledge. (Hear, hear). 

Mr. Mayer. having been unanimously elected, ex- 
pressed his thanks, promising to do everything in 
his power to promote the success of the Association. 
(Applause). 

Mr. J. SmitnH (South Shields), in proposing the 
election to the junior Vice-Presidency of Mr. J. Ellis 
of Luton, said that Mr. Ellis had been a membher of 




















the Council for some years, and from what they 
knew of him they could be sure that they could not 
select a better man. (Hear, hear). . 

Mr. R. BucHaNaNn (Birmingham), in seconding the 


motion, said that he was confident that Mr. Ellis 
would fulfil the greatest expectations of all the 
members. (Applause). 


Me. E us, in thanking the members for his unani- 
mous election, said that he regarded it as a mark of 
their special confidence, inasmuch as the Junior 
Vice-Presidency was regarded as the first step to 
the Presidency. .(Applause). 
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The Secretaryship. 


The Prestpent said that the next nomination was 
that for the Secretaryship. He was very sorry to 
have to call upon Mr. Allbut to propose it, because 
Mr. Allbut had been their secretary for some years, 
and had done his work so well, that not only the mem- 
bers of the Council who knew his work best, but 
the other members would be sorry to hear that Mr. 
Allbut found himself called upon to retire. Mr. 
Allbut had put his heart into the work, but now 
found it difficult to give the necessary time to it, 




















British Foundrymen's Association—N inth Annual Balance Sheet, 1912. 
INCOME. EXPENDITURE. 
January 1st to December 31st, 1912. January 1st to December 31st, 1912. 
ga @ Se &s £s. 4d. Sa @. 
By Subscriptions received, viz. :— | To Postages . 1810 2 
Arrears, 1911— | Printing and Stationery, inciuding Printing 
lat2ls. .. wie - oe 110 of Proceedings .. ee . 126 3 9 
3 at 10s. 6d. - es ms >. = Council Expenses . 10 4 9 
1 at 7s. 6d. eo le ni 07 6 Expenses Newcastle Tnaugural Meeting . 910 0 
Zat3s. .. oe o< i 0 60 Branch Expenses, viz. 
- 3 6 0 Birmingham 10 10 8 
Subaniptions, 1912-13— Manchester ae res os 14 5 104 
61 at 21s. 169 1 0 Sheffield .. ie ““ se 1418 3 
316 at 10s. 6d ee -- 16518 0O Scottish . e os ee 18 10 0 
1 at 10s. a“ Je ae 010 0 Halifax .. te a ee 916 2 
7 at 7s. 190 e 212 6 London is ee 3416 7 
153 at 3s.. 2219 0 Newcastle. . 18 8 2 
— — 123 5 8} 
361 0 6 Expenses Annual Meeting . os es 7 8 6 
Less Subscriptions paid in anal Expenses Annual Audit .. se os 320 
7 at 21s. 7a © 10 10 6 
9 at 10s. 6d. 414 6 Clerical Assistance, 1911-12 i on 25 0 0 
10 at 3s... 110 0 Honorarium to Secretary .. ee ee 42 0 0 
1311 6 347 9 0 
Bank Interest—General Account. . 117 3 
Bank Interest—Halifax Branch .. 0 5 —s 
—_ 1 
Sale of Books 060 | 
Balance being excess of Expenditure over 
Income for the Year nem oe me 10 5 34 
£363 4 104 ° £363 4 104 
ASSETS. LIABILITIES. 
s. d. sn ¢ £s 4, 2 & 
Cash in hand of Branch etree, viz. : Subscriptions paid in advance... 13 11 6 
Manchester ee ; 519 5 Surplus as at 31st December, 1911 ee oe 
Sheffield Pi 1114 2} Less Cost of Printing 1911 Proceedings. . 69 9 2 
Scottish ey" “ie cc. Da = | —_——_— 
Halifax .. ve a ea 412 7 } 126 18 0 
General Secretary Re rat 6 00 | Less Excess of Expenditure over Income 
—_———- } for year ended 3lst December, 1912 .. 10 5 3% 
67 13 2% |. — 116 12 8} 
Less Balance due to £s. 4. | 
Birmingham 6 6114 | 
London : eS @ = | NOTE.—There are arrears of Sub- 
Newcastle. . 3 8 2 | scriptions amounting to 
a 10 1 3% | £96 3s. Od., which are not 
—— 571111 | included in these accounts. 
London City and Midland Bank, Ltd. 7212 3% | 
£130 4 2} | £130 4 24 








. Wa “FINCH, ‘Treemvre. 


Mr. Mayer proposed the re-election of the Hon. 
Treasurer, Mr. F. W. Finch, and recalled his first 
meeting with Mr. Finch, at Manchester, when the 
Association was formed. They all owed ‘Mr. Finch, 
he said, a deep debt of gratitude for what he had 
done for foundrymen in helping to bring them to- 
gether, and hoped that Mr. Finch would long con- 
tinue to be spared to be re-elected to the position 
of Treasurer. (Applause). 

Mr. Fincn was unanimously re-elected, and in 
returning thanks, promised to do his best for the 
Association as long as he lived. (Applause). With 
regard to the accounts, there was an excess of about 
£10 in expenditure over income for the past year. 
but that was due to the fact that the printing of 
two years’ “ Proceedings” came into that one year’s 
accounts. 





J. E. H. ALLBUT, Secretary. 
and, in fact, had been for two or three years asking 
that he might retire. They parted with Mr. Allbut, as 
secretary, with much regret, but fhey hoped to have 
him still working with them in another capacity. 
(Applause). 

Mr. Atiaut thanked the President for his kind 
remarks, and said that he had pleasure in proposing 


that Mr. E. A. Pilkington, of Sheepbridge, be 
appointed Secretary. ‘They might have confidence 
that Mr. Pilkington would do the work to their 


satisfaction; he was a young man, and had ample 
time on his hands, and that was very important, 
for their Association had grown very rapidly. In 
fact, they really ought to have a Secretary who 
would devote the whole of his time to the Associa- 
tion, but at present their financial position would 
not enable them to do that. 
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The Present said that he wished to have the 
pleasure of seconding the nomination. He felt cer- 
tain that Mr. E. A. Pilkington, who was the son 
of one of their would do exceed- 


Past-P residents, 











Mr. C. Jones, PAst-PReEstpENT, 1912-13. 
ingly useful and good work. He quite agreed with 
Mr. Allbut that they ought to have a secretary who 
could give his full time to the Association. (Hear, 
hear). 

Me. J. Smitu (South Shields) said that he did not 
quite know the procedure in electing a Secretary, 
but he thought it would have been better to have 
obtained the opinion of the members, most of whom 
had come there knowing nothing of the resignation 
and nothing about the proposed new Secretary. 
(Hear, hear). Mr. Pilkington might be the best 
man possible for all they knew, but he thought that 
such propositions ought to come before the Branches. 


After some discussion the motion was carried 
unanimously 
Mr. E. A. PiILKineton thanked the members for 


the honour conferred upon him, assuring them that 
he would do his best for the interests of the Asso- 
ciation. (Applause). 


The New Council. 
The meeting then proceeded to the election of 


nine Council members out of eleven candidates. 
The ballot for the election of the Council resulted 


in the election of the following:—-Messrs. H. Pem- 
berton (M.Rly. Company, Derby), J. E. H. Allbut 
(Manchester), M. Riddell (Falkirk), J. G. Robin- 
son (Halifax), T. Swinden (Sheffield), W. F. 
Bagnall (Sheffield), H. Jewson (East Dereham), 
J. B. Tattersall (Birmingham), and H. Sherburn 


(Warrington). The new members are Messrs. All- 


but, Robinson, Tattersall and Sherburn. 


Professional Auditors Appointed. 

The President said that the Council recommended 
that the Association should formally appoint pro- 
fessional auditors, and had had the accounts pre- 
sented this year audited by Messrs. Frank Creeke, 


JOURNAL. 





Harcourt and Company, of Birmingham, and the 
suggestion was that the members now should ap- 
point this firm—unless they wished to have another 
tirm appointed. 

Mr. F. J. Cook, in proposing the appointment 
suggested by the President, said that at that im- 
portant juncture, when they were having a change 
of secretaries, and in view of the growing imporc- 
ance of the Association and of its finances, that they 
should have a new system of book-keeping, and have 
the accounts submitted to a professional auditor. It 
was really due to the members that they should have 
a proper check kept upon their finances. The 
auditors had already suggested many alterations in 
their method of book-keeping, and the Finance 
Committee felt that this would be a saving of time 
and an advantage to them. It was desirable that 
their auditors should be a firm of good standing; 
and the firm in question had been recommended to 
them as holding a very high position in the finan- 
cial world. 

Mr. Mace seconded 
ried unanimously. 


the motion, which was car- 


Branch Representatives on the Council. 

Mr. Ripper. (Glasgow) moved a_ resolution of 
which he had given notice, with regard to elections 
to the Council. He said that as their Association 
had now grown to rather large dimensions and had 
Branches all over the country, it was felt that the 
members of those Branches should have direct re- 
presentation on the Council. He therefore moved 
an alteration of Rule 9, so as to provide that the 
Council should consist of delegates from each 
Branch, together with 10 members elected as at pre- 
sent, and the President, Vice-Presidents, the Past 











Mr. W. Mayer, Sentor VICE-PRESIDENT. 


Presidents and the Presidents of branches, ex-officio 
members as at present. 

Mr. J. W. Horne (London) seconded the proposi- 
tion, on which he thought they would be practi- 
cally unanimous. It seemed to him that to increase 
the representation of the Branches would be a good 




















thing. It was not that the Branches had not been 
represented before, because the President of every 
Branch was ex-officio a member of the Council, 
in addition to which they had by a resolution of the 
Council given the secretaries of all the branches 
right to attend the Council Meetings. This showed 
that the Council had been trying to keep in touch 
with the Branches. (Hear, hear). 

The motion was carried unanimously. 

Mr. Rippett then moved the adoption of a fur- 
ther addition to the rules providing that eac» 
Branch shall elect, prior to the Annual General 
Meeting, a delegate or delegates to the Council, 
each Branch being entitled to elect one Councillor 
or more in the proportion of one to every fifty mem- 
bers in the Branch. A Branch, however small, he 
pointed out, would be able to elect one Councillor 
and by allowing the larger Branches to elect more 
than one, they would enable the Council to increase 
automatically as the strength of the Association in- 


creased, 






Mr. J. E. H. Atusut, Retrrrine SECRETARY. 


Mr. F. J. Cook seconded the motion, which he 
thought was a very good one, inasmuch as_ the 
Branches which had the greatest stake in the pros- 
perity of the Association would have the greatest 
number of representatives. Now that the members 
were scattered over the British Isles, it was desir- 
able that the Council should be kept more closely in 
touch with them, and he thought the proposed 
change would add to the life and importance of the 
Association. 

Mr. Horne said that they had also a resolution 
from the Sheffield Branch on this subject. He would 
suggest that this should be incorporated in Mr. 
Riddell’s resolution. The Sheffield proposition was 
that the secretaries of Branches should be members 
of the Council. The Secretary was usually the best 
business man of the Branch. 

The Presipent thought it possible that the Secre- 
tary of the Branch might not always be the man who 
could afford the time and the money to attend the 
Council meetings. He thought each Branch would 
know best who was the right man to send to the 


THE FOUNDRY TRADE JOURNAL. 


415 


Council. The Branch secretaries would still have the 
right to attend the Council meetings if they wished 
to do so. 

Mr. Rippert agreed with the President. They 
did not wish the Council to be enormously extend 
and that was why they had reduced the number of 
elected members to ten. 

Mr. AuiBut also agreed that the present practice 
as to secretaries attending would, with the altered 
rules, suffice to keep the Branches well in touch with 
the Council. 

Mr. Cook suggested that as the altered rules would 
not come into force until just prior to the next 
Annual Meeting, there should be a special resolution 
empowering the Branches to elect delegates to the 
Council at once. 

Mr. Ruppev’s resolution was carried unanimously, 
as was also a special resolution proposed by Mr. 
Cook, and seconded by Mr. Horne, to enable the 
Branches to elect delegates to the Council for the 
present year. 


Presentation to Mr. Ls ngmuir. 

The retiring President (Mr. C. Jones), at the re- 
quest of the President, rose to perform what Mr. 
Gimson described as a very pleasant ceremony. The 
Council, Mr. Jones said, felt that in parting with 
such an able man and member as their friend, Mr. 
Percy Longmuir, they ought to do something to show 
their appreciation and esteem, both of Mr. Long- 
muir and of the manner in which he had filled the 
office of President. They felt sure that the Associa- 
tion must be the better and the healthier for 
having had Mr. Longmuir as its President for two 
years. (Applause). He therefore felt pleasure in 
being permitted to hand to Mr. Longmuir the address 
which the Council had had prepared, and which 
he would ask the Secretary to read. 

The address, which was illuminated and framed, 
was read by Mr. Auiaut. It ran as follows :— 

To Mr. Percy Longmuir, M.Met. and Carnegie 
Medallist. 

We, the members of the British Foundrymen’s 
Association, by the presentation of this Address, 
wish to place on record our high appreciation of 
your valued services as President, during the two 
years, 1910 to 1912. Your distinguished position 
as a practical founder, scientist, and author, have 
added considerably to the influence of the Associa- 
tion as a purely educative body designed to raise 
the training and status of those engaged in the 
founding of metals. As President, you have wel- 
comed large additions to our membership, and im- 
pressed all with your high ideals, ability and self- 
sacrificing work. As the Association grows in num- 
bers and influence, so is its need for wise counsel 
and personal service increased. For these we rely 
upon you in the future as in the past. 

(Signed) Charles Jones, President. 
Sydney H. Gimson, Senior Vice-President. 
W. Mayer, Junior Vice-President. 
J. E. H. Allbut, Secretary. 
F. W. Finch, Treasurer. 

Mr. Lonemurir, acknowledging the presentation, 
said that reference had been made by Mr. Jones to 
parting. He hoped that there never would be any 
parting between himself and the British Foundry- 
men’s Association. (Applause). He had had its in- 
terests very sincerely at heart, and his greatest re- 
gret had been that he could not do more for it. He 
had not been able to attend Council meetings during 
the past year, but he hoped when the pressure re- 
laxed to give more time to the work of the Associa- 
tion. (Applause). 
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The 


PRESIDENT then delivered his inaugural address, 
which 


was as follows :— 


Presidential Address. 


At this the tenth Annual Meeting of our Asso- 
ciation, it is interesting to note our progress. When 
the first Convention was held, in Manchester, in 
1904, there were 98 members, each paying an 
annual subscription of 7s. 6d. Since then, we have 
revised the conditions of membership, and we now 
have seven Hon. Life Members, five Life Members, 
192 Members paying £1 ls. per year, 462 Associate 
Members paying 10s. 6d. per year, and 257 Asso- 
ciates paying 3s. per year—a total of 923, or nearly 
10 times as many as we had ten years ago. 

This is exceedingly satisfactory progress as far 
as numbers go, and I am sure that those who note 
the Papers read at the Branch Meetings and Annual 
Meetings, together with the keen and well informed 
discussions which take place, will agree that a valu- 
able increasing work is being done which must very 
favourably influence the industries in which we are 
all interested. 

We are not, however, content to rest in the posi- 
tion we have reached. We have climbed a certain 
distance, but there are many peaks ahead of us 
which give promise of broader outlooks and finer 
views; they must be surmounted, and the difficul- 
ties of the ascent will but add to the joy of achieve- 
ment. Our Association must become of supreme im- 
portance in the foundry trade, so that no live wor- 
ker in that trade can afford to keep outside. We 
must help in research work directed towards the 
solution of the innumerable problems which face us 
day by day, and we must urge without ceasing the 
vital importance of the right kind of education for 
all engaged in the various branches of foundry work. 

Your Council is now engaged in an inquiry into 
the best methods of training apprentices, and an im- 
portant report should result. The Branches may well 
influence technical schools and colleges in their 
neighbourhood to provide classes which will he of 
real use to youths in foundries. 

In the admirable address which Mr. Buchanan— 
our distinguished first President—gave at the 
first Annual Meeting, at Manchester, the following 
sentence occurs :—‘‘I invite my fellow foundrymen 
to a study of processes bearing upon their life work. 
a study which fascinates and makes captive all who 
enter even a short distance within its portals.”’ I 
felt that I should like to make that idea the text of 
the larger part of the short address which I am 
giving to you to-day, for I feel the enormous im- 
portance of finding pleasure and happiness in our 
daily work. We give a great deal of essential atten- 
tion to processes, methods and products. We dis- 
cuss pig-iron, steel, non-ferrous alloys and castings 
of all sorts and sizes. All this is of the first import- 
ance, for we are out to make good castings under 
commercial conditions; our existence as foundrymen 
depends on the quality and quantity of the work 
produced. 

Just for a few minutes this morning I want to con- 
sider the effect of all this work on the men who de- 
vote their lives to it. The effect of any trade, or any 
process in a trade, on the physique and character of 
the men engaged in it is of greater importance than 
the value of the goods produced. At least, that is 
a good general rule. There may be a few excep- 
tions where the value, to society generally, of a 
product is so great. that some individuals must be 
sacrificed in its production. 

I rejoice to think that out of such a test the foun- 
dry trade would emerge witn the best of characters. 
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Monotony and lack of interest in work are respon- 
sible for deterioration of intelligence and lessening 
flexibility in the worker. When a man has to per- 
form some small operation, such as polishing the 
edges of the soles of boots and shoes, day after day, 
month after month, year after year, with unfailing 
regularity and monotony, there must result a deaden- 
ing of his mental activity. His only hope of escap- 
ing deterioration lies in making good use of his 
time of leisure, cultivating his mind and storing up 
knowledge and ideas which will provide food for 
thought during the monotonous hours when he is 
at work. 

Often, however, he is too physically tired to do 
anything better than just find the easiest, and some- 
times the stupidest, pleasures to pass the‘ leisure 
hours and take his mind off his work. Something is 
wrong so long as a man hates going to work in the 
morning, and longs to hear the ‘stop work” bell 
or hooter in the evening. While appreciating the 
change of the free hours, it is good for us also that 
the work we have to do when in harness should 
really interest us and make us stronger in mind and 
body. Give a man a problem to tackle, a bit of in- 
teresting skilled work to do, and then, providing he 
is competent, he will find fun in his work, and the 
hours as they pass will be a real jolly time. Interest 
in work is the greatest motive force insuring both 
quality and quantity of result. Those of us who 
have boys and girls know that, in their school studies, 
if they are not interested in a subject nothing on 
earth can make them really proficient in it; but 
once arouse their interest and they will advance in 
knowledge of ‘that subject right up to the limits of 
their capacity. The same is true through life—we 
are only grown-up children—and it is a natural and 
inevitable thing that if our occupation is interest- 
ing to us we shall do our best work and shall our- 
selves become more complete, more competent and 
all round efficient men. The effect is seen outside 
the workshop, and an interesting industry, calling 
for brain and skill, makes men and women of greater 


social value, more interesting companions, good 
company and good citizens. 
Now for a few minutes consider our work. I think 


there are few industries, if any, which are more 
important and, more interesting, or which make 


a gtéeter call*6n all man’s mental and _ physical 
powers than the foundry trade. I have heard it 
said that foundrymen are rather looked down 
upon. If that is so it is only a result of some 


stupid unthinking prejudice, for no trade with so 
many problems and difficulties to face, so many in- 
teresting and exciting things constantly happening 
could help producing men of character in all ‘ts 
branches from the highest to the lowest. One hears 
of men finding England dull and going off into the 
wilds of Africa to shoot big game for pleasure and 
excitement. For excitement I think it would not be 
easy to beat the few minutes when a large and im- 
portant casting is being poured, and a score of 
pleasant or unpleasant things may happen. I 
think on some occasions when I have watched the 
operation of pouring metal into a large, intricate, 
and somewhat experimental mould, I have felt as much 
excitement, and my heart has beat as fast as would 
have been the case if I were trying to “pot ” a tiger 
from the back of an elephant. At similar times, 
too, I have seen splendid examples of courage, equal 
to anything that could be seen anywhere when the 
molten metal in the runners became seriously dis- 
turbed, and fountains began to play, showing some- 
thing wrong in the mould—the extent of which 
could not be known—and the men have kept on 
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pouring, or, if driven away for a few seconds, have 
returned at the first possinility, and perhaps saved 
the casting. ‘hat is seen frequently in all foundries, 
and shows real bravery, all the more genuine be- 
cause it is done in cool blood and not in the rage vi 
battle. 

What beautiful skilled work it is to make a com- 
plicated mould. William Morris, the poet and artist, 
used to tell us that beauty in anything made by the 
hands of man was the expression of the joy of the 
maker in his task. It is so with good moulding— 
the moulder may have nothing to do with the design 
of the casting, but if he loves his work he will turn 
out a casting with beautiful surface texture, true 
curves and flats, and with all the problems that face 
him, such as setting of cores, venting, weighting, 
etc., ete., so tackled and solved that, as far as his 
part of the work is concerned, a sound, good, cast- 
ing is ensured. 

if we think of but a few of the problems that 
face us every day, and those which are dealt with in 
Papers reaa betore members of our Association, we 
shall see that we have enough work to keep us 
always interested and alive, that there is not much 
fear of things getting too monotonous. 

The commercial man will have enough to keep him 
stirring in the study of costs and selling prices, the 
proportion of wasters, etc., etc., and from time to 
time there will be enlivening conversations between 
him and the foundry manager or foreman. Then 
the manager and toreman have plenty to think 
about in producing castings to suit customers or 
their own machine shop. How to ensure just the 
right hardness or softness, strength or surface. | 
can see visions of experiments and discussions ex- 
tending into the far future on questions such as 
grading pig-iron by fracture or analysis, quality of 
coke and sand, cupola difficulties, pressure and 
volume of blast, casting temperature, shrinkage, 
physical tests, methods of pattern-making and 
moulding, the sins of drawing-office designs, ete., 
Work in a foundry means constant adventures, such 
a small thing neglected or not known may cause 
disaster. There is none of the certainty of result 
that follows in many industries. The work of our 
Association and others is clearing the way and, by 
increasing knowledge, making surer results in many 
directions; but we do not know everything yet, and 
I hope we never shall, or this old world will be a 
dull place to live in. Always learning, and year by 
year doing a little better than before, forgetting 
some things and perhaps having to pick them up 
again with difficulty, all adds to the diversity and 
value and interest of our work. I like to think that 
our industry never can become monotonous. I know 
that in some branches of machine moulding and core- 
making there is a certain danger, but I believe that 
with care that work also can be made interesting. 
It is of the utmost importance that we should give 
attention to this. Already in some industries which 
have become dull and deadening there is difficulty in 
getting apprentices. Division of labour is an ex- 
cellent thing -civilisation has grown from it —but if 
division of labour is carried so far as to degrade the 
intelligence of the labourer, then civilisation might 
well be killed by it. 

Let us rejoice that we belong to an industry with 
multifold aspects calling for our utmost exertion 
of brain and skill and muscle. Let us remember 
that while man makes work, work makes the man, 
and that the end and aim of all work is the happi- 
ness and the physical and mental fitness of men and 
women. 

Mr. Lonemutr, in proposing a vote of thanks to 


the President for his Address, said that Mr. Gimson 
had dealt most ably with the subject of knowledge as 
applied to the foundry industry. (Applause). 

Mr. Cook seconded the motion, and congratulated 
the President upon the way in which he had brought 
betore them the social problems of the foundry worid. 
The address would inspire them to look at things in 
a new light, and thus would add zest and pleasure 
to their work. 

The motion was cordially adopted, and the Presi- 
dent briefly replied. 

This concluded the business of the Annual Meeting. 


Members Attending. 

The following members and visitors attended the 
meetings :— 

Mr. S. A. Gimson (Senior Vice-President and 
President-elect); Mr. W. Mayer (Levenbank Foun- 
dry, Dumbarton) (Junior Vice-President); Messrs. 
R. Buchanan, F.R.S.A. (Birmingham), H. Pilking- 
ton, M.Inst.C.E., M.I.M.E. (Chesterfield), F. J. 
Cook (Birmingham), and Percy Longmuir, M. Met. 
Carnegie Medallist (Sheffield), Past Presidents ; 
Messrs. W. F. Bagnall (Sheffield), J. Ellis 
(Luton), 1. H. Firth (Sheffieid), G. BK. Henderson 
(Southampton), C. Heggie (Birmingham), H. Jew- 
son, J. Oswald, M.Inst.Mech.E. (London), T. Mac- 
farlane (Horsehay), H. Pemberton (Midland Rail- 
way Company, Derby), M. Riddell (Falkirk), '. 
Swinden, B.Met. (Sheffield), and J. Smith (South 
Shields), Members of Council; Mr.* F. W. Finch 
(Gloucester), (Hon Treasurer); Mr. J. KE, H. Allbut 
(Manchester), (Secretary); Mons. E. Ronceray 
(Treasurer), and Mons. Delalande, representing the 
French Foundrymen’s Association; and Messrs. 
J. W. Horne, B.Se., Assoc.Inst.C.E., T. Murphy, 
K. A. Pilkington (Sheepbridge), W. Barningham, H. 
Winterton (Sirmingham), ¥. Matthews (Walsall), 
W. Jones (Blaenavon, Mon.), J. Ledgard (Low Moor), 
Jas. Stewart (Manchester), B. Doulton (Glasgow), 
A. J. Bird (Guernsey), F. J. Cree (Earl’s Colne), 
B. Sperring (Portsmouth), W. A. Young (London), 
E. Smith (South Shields), E. H. Broughall (Coven- 
try), J. Wharton (Maryport), T. W. Aitken (Luton), 
F. Blackwell (Luton), A. Leidig (Manchester), J. 
Feasey (Leicester), J. Bowman (Lincoln), H. Mather 
(Birmingham), A. P. Bartlett (Belvedere), J. G. 
Dobson (Birmingham), J. Meek (Ipswich), S. H. 
Russell (Leicester), A. S. Kay (Stoke-on-Trent), 
A. Bowman (Burnham-on-Crouch), W. H. Freeman 
(Misterton, Gainsborough), P. Fox-Allin (Birming- 
ham), G. M. Mather (Ashferd), M. kK. Gallon 
(Dunston-on-Tyne), M. B. Herbert (South Shields), 
W. Rawlinson (Bolton), W. C. Prestwich (Dron- 
field), J. Tattersall (Birmingham), W. J. Boyle 
(Bonnybridge), H. F. Jackson (Exeter), C. Mace 
(Birmingham), J. King (Oldham), R. Shaw (Fails- 


worth), J. Hassall (Sheffield), J. Herfoot, A. Wal- 
ker (Glasgow), J. Batch (London), G. Edginton 
(Chesterfield), A. Fontaine (Newport),. H. Griffiths 


(Cardiff), J. N. Simm (Gateshead), T. B. Gillies 
(London), A. Hayes (London), G. H. Stamp (Bir- 
mingham), A. Sutcliffe (Radcliffe), H. B. Johnson 
(Manchester), J. Nicholls (Manchester), R. H. 
Pickles (Mytholmroyd), W. Evans (Falkirk), J. EF. 
Sellars (Manchester), H. Grandidge (Manchester), 
W. Henderson (Manchester), J. W. Worrall (Luton), 
B. J. Fletcher (Leicester), H. Loxton (Leeds), J. B. 
Howard (Colchester), W. Gower (Blackburn), R. 
Carrick (Shipley), FE. Kilburn Scott (London), 
E. W. Murphy (London), C. H. Ivinson (Ilford), W. 
Wright (Falkirk), T. Baugh (Birmingham), W. 
Douglas (Newcastle-on-Tyne), C. Hilton (Luton), T. 
Campbell (Larbert), and J. B. Durran (Sheffield). 
© 
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Papers and Discussions, 


The Presipent, before calling upon Mr. Riddell 
to read his Paper, remarked that it was obvious that 
their arrangements were not quite satisfactory. 
They really ought to allow longer time for the 
business meeting. Half an hour was .the time 
allotted, and an hour and a quarter had been oc- 
cupied. He thought they ougnt to have a three 
days’ Convention so that they could give up one 
morning to the business and the other two to the 
Papers. (Hear, hear.) 


Semi- Steel. 


Mr. M. Rippe.t (Falkirk) then, with the aid of 
lantern slides, gave a resumé of his Paper on ‘‘Semi- 
Steel.’’ This Paper appears on another page of this 
issue. 

The Presipent said that the Paper was very in- 
teresting. He could not himself open the discus- 
sion as he had not made any special study of the 
subject, but he realised that Mr. Riddell had given 
them very many useful facts and hints. 

Mr. F. J. Cook said that Mr. Riddell’s Paper was 
intensely practical, and tnat, of course, added a 
good deal to its value. One feature of the Paper 
was the glory given to American founders for taking 
such a deep interest in the question of semi-steel, 
and perhaps between the lines, tne condemnation of 
Englishmen for not doing the same thing. That 
sort of thing Was very often levelled at the head 
of the average Englisa foundryman, the suggestion 
that he did not take an interest in physics, heat 
treatment, pyrometry, and so on, and therefore 
did not reach the perfection that was reached in 
America. He (Mr. Cook) took every opportunity 
of resenting that accusation. Necessity was the 
mother of invention, and everybody who knew the 
difference between American and English irons 
knew the reason for the great interest taken by the 
American toundrymen in these matters. Those 
things were not required in this country, because 
some British irons would give better results than 
American irons, even after all this doctoring. He 
was greatly interested in the physical properties of 
iron and did not fail to notice anything concerning 
that coming from the otner side of the water, but 
he had never seen any results obtained in America 
with this doctoring which could not be equalled and 
even surpassed in this country. Semi-steel was not 
needed in this country to improve the strength of 
cast irons, whether transverse or tensile strength. 
In fact, adding steel to some good English iron did 
not increase the tensile strength, but rather decreased 
it. He had had many _ years’ experience 
with steel additions, so that he had no prejudice 
against steel in itself. But his experience was that 
though one could improve a bad iron, one could not 
improve a good iron. With a low-silicon iron having 
something like 3.25 per cent. total carbon, he got 
excellent tensile strength witn 500 daily tests, and 
adding steel to that iron only brought the tensile 
strength down. A mixture of steel did add other 
properties which were very essential; for instance, 
it tended to increase the wearing properties. That 
was due, he thought, to the fact that when steel 
was added to cast iron the ferrite was in some 
different condition, though he was not prepared to 
say exactly what that condition was. When ordinary 
cast iron intended for machine work was examined 
under a high-power microscope there were seen to be 
little needles left standing on the surface. These 
were more brittle if steel had been added, and these 
under a scouring action formed a coating which in- 
creased the wearing properties. Therefore, for in- 


creasing the wearing properties of irons, especially 
those which were to be used in high temperatures, 
the addition of steel was a good thing, but he must 
repudiate the idea that it was necessary for increas- 
ing the strength of English iron; the strength could 
be got without that doctoring. The author had 
spoken of alterations in the chemical analysis. In 
that, he (Mr. Cook) must support tae author very 
strongly. The cementation would vary; the pro- 
ducts of the addition of the steel were not chemically 
exactly what one would expect them to be. The 
chemical analysis of steel with iron showed that the 
carbon was frequently very little reduced. In one 
special iron, with not more than 3.25 per cent. total 
carbon the greatest reduction was to 3.08 per cent. 
It seemed quite possible that this high carbon 
was due to cementation, but the fact remained 
that they could not by adding steel reduce the total 
carbon below that point. Another very interesting 
fact had come to his knowledge. For some hundreds 
of analyses the total carbon nad never been below 
3 per cent., either with semi-steel, or anything else. 
He was only giving this from practical experience 
and not as a scientific fact. He could not go so far 
as the author of the Paper in saying that high- 
carbon steels were the best to mix with cast iron. 
One of the first warnings he ever had witn regard 
to semi-steel was from an old practical man who had 
used it for very many years. The warning was, 
“Don’t use files.’ He (Mr. Cook) did not know 
why, seeing that files were thin, and gave the 
greatest surface to work upon, and had high carbon. 
But he must say that after about two experiments 
he put in no more file steels. The result was not so 


good as when using mild steel, with which he had 
had no difficulty. The very mild steels gave the 
best results. He would like to know whether the 


author could tell them anything about that. He 
(Mr. Cook) knew’ from practical experience 
that very high carbon steels were bad things to 
add. With regard to shrinkage and sinking, he had 
only used this metal for very plain articles, but he 
had always felt that the metal was dangerous 
to use for very complicated castings, owing to the 
possibility of sinking and shrinkage. The iron he 
used had 1.5 per cent. silicon, and not more than 
3.25 per cent. total carbon, which was reduced to 
3.06 per cent. by the addition of 18 per cent. of 
steel. With regard to hard spots and blowholes, to 
which the author had referred, it was suggested in 
the Paper that they were due to bad mixing. He 
(Mr. Cook) did not think that was right. The 
cause was not insufficient stirring but melting at 
too low a temperature. If melted high enough the 
metals would mix themselves, and the spots and 
blowholes would not oceur. In conclusion, Mr. Cook 
said he considered it was a very good procedure to 
allow the steel to soak in the cupola before melting. 


Mr. Carrick (Shipley) said that they were greatly 
indebted to Mr. Riddell for having introduced this 
Paper and for having dealt with the subject (which 
was in a state of embryo, in this country, at any 
rate) in such an able manner. His theory regard- 
ing the absorption of carbon was no doubt the cor- 
rect one, and no greater proof of that need be 
mentioned than carburising for case-hardening, 
where from 0.75 up to 1 per cent. carbon was fre- 
quently absorbed. Mr. Cook had said that he had 
never come across a case of semi-steel having less 
than 3 per cent. total carbon. He (Mr. Carrick) 
held in his nand an analysis of semi-steel made 
within the past two months that gave only 2.87 per 
cent. of total carbon, with about 1.97 per cent. of 
silicon. He had had some little experience in the 
making of semi-steel, his first experience going back 
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some five years ago, when his firm bought a pig- 
breaking machine. It had not been working more 
tnan three weeks when the eccentric crusher casting 
used in breaking the pigs broke off in large 
chunks. The pattern was sent for and another cast- 
ing was made containing 25 per cent. of mild steel. 
That casting was still working and showed very 
little signs of wear. That clearly proved that there 
was a field of usefulness for semi-steel. One of the 
remarkable features in Mr. Riddell’s Paper was that 
whilst the transverse tests were exceptionally high 
(one case mentioned being 4,800 lbs. or l-in. sq. bar) 
the tensile tests were not very nigh, 15 tons only 
being recorded on the same metal that had given 
the high transverse test. He (Mr. Carrick) had 
noted the same thing in his own tests. This was a 
matter that needed careful research and attention, 
and it was hoped some explanation would soon be 


given. Mr. Riddell had spoken about hard spots’ 


but had not given them any idea about the genera! 
hardness of his metal. Had the author made any 
hardness tests? His own experience had been that 
the semi-steel was much harder than an ordinary 
cast iron containing, say, 2 or 2.25 silicon. The 
tests he had made with the Brinell hardness tester 
gave an indent of 3.5 millimetres with 3,000 kilos. 
pressure, whereas the indent on ordinary cast 
iron was 4.2 to 4.5 millimetres with the same pres- 
sure. This was a very serious item where there was 
a lot of machinery and where expensive cutters were 
used. Like Mr. Cook, he had always used the low- 
carbon steel for his semi-steel mixtures, being under 
the impression that it was not advisable to use files 
and wigh-carbon steel. Mr. Riddell had advised the 
use of high-carbon steel to prevent blowholes. 
Wou!ld he kindly explain his theory? He (Mr. Car- 
rick) referred to a pamphlet on semi-steel, in which 
was recommended the use of high manganese. Mr. 
Carrick quoted a sentence from the pamphlet, which 
said tnat ‘‘ manganese raised the saturation point of 
iron for carbon.’”’ Would Mr. Riddell kindly give 
them his experience on this point. In conclusion, 
Mr. Carrick asked Mr. Riddell, in his reply to the 
discussion, to kindly give more particulars regarding 
his method of charging, ete. 

Mr. Jewson asked Mr. Riddell to give them de- 
tails of his experiments with regard to blowholes. 
Were the steel spindles identical in size and were 
they polished? Was there any oxide on them? 

Mr. Rippeti: They were all polished bright and 
all of the same size. 

Mr. J. Smitn said that he had been delighted to 
hear Mr. Riddell’s Paper. He himself had had 
considerable experience of semi-steel mixtures, and 
he found that, as was said in the Paper, the heating 
oft the metal had a great deal to do with the results. 
He at one time was putting in 30 ewt. charges, 
and he found that by using from 10 to 15 ewt. he 
could not get the same results as with 30 ewt. 
charges. He had noticed on several occasions when 
tapping the furnace that the steel came out in clots. 
By increasing the charges and using the same quan- 
tity of coke, very much better results were got. 
But the great difficulty with semi-steel mixtures 
was in pouring the heavy castings. If they were 
not fed very slowly and kept open for a very long 
time there were sure to be hollow places in the 


casting. On castings of smaller thickness the re- 
sults were very different. Apart from ordinary 


troubles, he thought that the bad results got from 
steel mixtures were due to the fact that tne furnace 
was not kept up and the iron melted as it ought 
to be. Mr. Cook had said that steel did not im- 
prove the strength. 
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Mr. Cook: What I said was that it does net 
improve good iron, but you do improve bad iren 
by adding steel. : 

Mr. Smit said that he had in use a mixture 
wnich he had used hundreds of times, and his 
experience was that steel did improve the strength 
of iron But the proper strengtn with semi- 
steel mixtures could not be got unless the 
turnace was hot; the high melting was the 
secret of success. : 

Mons. Ronceray (Treasurer of the French 
Foundrymen’s Association), who was called upon by 
the PresipENT, made a few remarks on the Paper, 
discussing principally the reduction of silicon by 
steel additions. He also pointed out that while 
sulphur could be taken up to some extent from 
tne coke, manganese could not be absorbed in the 
cupola. 

The PreEstpENT, owing to the shortage of time, 
requested further discussion to be handed in to the 
Secretary in writing. 

Mr. KkippeELL, in his reply, thanked the members 
for the way in which they had received his Paper 
and for the very valuable information that had 
been given him in the course of the discussion. He 
nad not intended at all to elevate the Americans at 
the expense of his own countrymen. He had re- 
ferred to different ironworks to show that work 
with semi-steel could be done regularly and with 
commercial success. He did not quite follow Mr. 
Cook as to not improving good iron. He did main- 
tain that steel would strengthen a weak iron. The 
table at the end of the Paper would show that the 
hematite and otner mixtures increased the tensile 
strength more successfully with the steel than 
without it. He had no doubt that the needles or 
spicules spoken of by Mr. Cook were broken down 
smaller in the case of semi-steel and that this 
tended to increase the wearing properties. To in- 
crease the melting point in the cupola certainly 
strengthened tne iron. If with semi-steel mixtures 
a little more coke was used to get absolutely reli- 
able results, there was a gain bv being able to re- 
duce the sections, and so the weight of castings. The 
adoption of semi-steel would also increase the proba- 
bility of cast iron being very much more largely 
used for engineering and mechanical purposes, and 
thus should benefit the foundry industry consider- 
ably. In reply to Mons. Ronceray, he would say 
that the silicon was reduced by tae introduction of 
steel. As to the Americans needing to add steel 
because of the badness of their iron, the point of 
his Paper, which he was sorry had been neglected, 
was to show generally the practicability and com- 
mercial possibilities of semi-steel mixtures. In 
reply to the suggestion as to manganese, he did not 
think they gained anything by adding manganese 
to semi-steel mixtures, unless for those purposes for 
which it would in any case have been added. 


Brass Quantity Pressure in Cupola Working. 
Mr. Cook, in introducing this Paper, by a brief 
resumé of its contents, pointed out that to check 
whether any particular cupola was working up to its 
maximum capacity did not require a set of apparatus 
as described. If the cupola was worked for a short 
time under the conditions given in the Paper, and 
the result in tons per hour was multiplied by 120 and 
divided by the diameter of the cupola at the melting 
zone in feet, it would give a quotient of 330 if the 
cupola was working at its full output. A figure less 
than 300 meant that more air was required—unless 
(which could easily be seen) too much air was already 
being supplied and oxidation was taking place. 
c 2 
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ihe Secrerary (Mr, Alibut) read two communica- 
tions upon Mr, Cook s Paper which he had received. 

Vroressor ‘Uo LURNER wrote:—1 have read the 
Paper on * Blast Quantity and Pressure in Cupola 
Working,” and congratulate the author on the results 
obtainea. 1 fear 1 cannot speak “with any authority 
on this subject, as L have never conducted any experi- 
mental tests of the kind described. The onty tung 
that strikes me is that pressure and volume (01 
weight) of air are only other ways of expressing quan- 
tty, and perhaps distribution. ‘Lhese showa «ave 
counterparts in the silicon removed, and in the com- 
position of the waste gases. The cold charges, with 
excess of air, probably mean the cooling eflect of 
nitrogen, and a deficiency in the gases. 

Proressor J. Germian Porter (late of Cincinnati 
University, U.S.A.) wrote: ** It is indeed a pieasure 
to read the results of a research so admirably planned 
and so lucidly described. The subject is of the very 
greatest practical importance, and Mr. Cook is to be 
congratulated at having apparently gotten to the 
bottom of it. It is a new idea to me that pressure Is 
a factor affecting the rate of melting aside from its 
influence on the quantity of air entering the cupola. 
Mr. Cook, however, has adequately proven the tact, 
and it is not difficult to find a theory to fit the case. 
Assuming a fixed ratio of fuel to sron, the rate of 
melting will depend upon the rate at which the fuel 
is burned. Assuming a fixed rate of blowing, the rate 
at’ which the fuel is burned will depend upon the way 
in which it is burned, i.c., upon the proportion which 
is burned to carbon monoxide and the proportion 
burned to carbon-dioxide. Twice as much air is 
required to burn a pound of fuel to carbon-dioxide as 
to burn the same weight to carbon monoxide, or, 
putting the facts in a different way, with a given 
rate of blowing, twice as much fuel will be burned 
per unit time if carbon monoxide only is produced ; 
and assuming that the ratio of fuel to iron is con- 
stant, the rate of melting will also in this case be 
twice as great. I have shown in the Paper cited by 
Mr. Cook that the proportion of carbon monoxide 
formed is roughly dependent upon the rate of blowing. 
It is, however, not only possible but also highly 
probable that the pressure of the air entering the 
cupola is also an important factor influencing the pro- 
ducts of combustion, and it seems that it must be in 
this way that blast pressure has so great an effect 
on the rate of melting.” 

“It is unfortunate that circumstances did not per- 
mit Mr. Cook to have analyses of the top gases made 
during his experiments. These additional data would 
have enabled us to follow the combined influence of 
rate of blowing and pressure on the chemistry of com- 
bustion. To study the influence of pressure alone 
would require a separate experiment with an especially 
designed cupola and blower.”’ 

“Tt is proper to point out that since Mr. Cook's 
formula for rate of melting is based only on quantity 
and pressure of air, it will hold only for the particular 
fuel ratio used in his experiments.” ° 

_‘* The most valuable and interesting of the conclu- 
sions given is, in my judgment, the formula for the 
maximum possible rate of melting. On both sides of 
the water foundrymen have long realised that pres- 
sure was an important factor, and that with too much 
pressure, as well as with too great a volume of air, 
oxidation troubles and bad castings resulted. It has 
remained, however, for Mr. Cook to definitely formu- 
late these facts and to give us practical limits by 
which we can work. His data, if properly used, should 
he of inestimable practical value to the foundry 
industry.’’ ’ 

Mr. Gatton (Dunston-on-Tyne) said that looking 
over the formule given in the Paper, he found 
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them, from a scientific standpoint, par excellence, 
but science could not always be applied in practice. 
Kor instance, what was tne use or talking to him 
about producing four or six tons of iron out of the 
cupola when he aad only a 2-ton blower, He could 
not get the amount of blast to produce the iron. 
therefore, so far as that part of the Paper was 
concernea, commercially it was not sound. Mr. 
Cook had put great stress upon the weight of air. 
AS a practicas toundryman, he would ask, nad 
they time to weigh the air when starting to blow? 
‘therefore he would say, that too much confidence 
should not ve placed in Mr. Cooks tormule. ‘These 
could noc be iollowed very closely; but the amount 
of air or the number of cubic feet of air being used 
could be followed, and that was all. When starting 
the blast, the number of revolutions of the fan or 
blower was known; it would give a certain number 
of cubic feet. That was all that could be done in 
practice. ‘Therefore, while it was desirable to know 
chat a certaim amount of air in weignt would pro- 
duce a certain amount of iron it was more desirable 
to know how many cubic feet of air would produce 
a certain amount of iron. ‘nat, in his opinion, as 
a practical man, was the only way the biast coum 
be regulated when it had once been started. He 
had aone a bit of experimental work himself, and 
tound that Mr. Cook and he had been working 
cupolas of practically one size. He got pretty mucu 
the same results as Mr. Cook did in ratio. He 
might also remark, that Mr. Cook in his experi- 
ments, had got a ‘‘flying start’’ every time. 
(Laugnter.) ** Flying starts’’ were not got in 
practice. The foundryman melted from the time 
he began to blow and went on all day until the 
time he finished, and counted from the time he 
started until the time he finished, the amount ot work 
done. But to start half-an-hour after the furnace 
began to blow was not a commercial test. All who 
nad experimented with the cupola knew that the 
best work could be got half an hour after the cupola 
had started, when it was in full swing, as it were. 
Another point was that when they had 15 ozs. of 
pressure, there was oxidation of the metal caused by 
the extra pressure of the blast. He believed that it 
probably came about by the cupola nanging for half 
a minute or a minute and the bed charge getting too 
low. Thus the cold blast struck upon the iron and 
oxidised it. He believed that if the cupola were 
properly worked from the start to the finish and 
sufficient coke were used to start with, it did not 
matter" what amount of blast were used. If the 
melting zone were kept at a proper height, there 
would pe no loss from the oxidation of the metal 
through air blowing onto it. Regarding the other 
part of the Paper, that was ‘B,”’ it was shown 
that with 15 ozs. of pressure there was no oxidation 
of metal. If it were got in one part it should be 


got in another, but up to 15 or 16 ozs. of pressure 
there 


re was no oxidation until 10 tons of iron was 
arrived at, and then there was oxidation. He (the 
speaker, thought that in both cases the charge 


had got too low, and that had caused the loss of 
iron in the cupola. 

_ Mr. Pemperton said that from the results given 
in the Paper, it was obvious that some definite data 
were to be obtained therefrom, but the usefulness 
of tnose data was just how far they affected 
different cupolas. Mr. Cook spoke about 0.09 Ibs. 
of coke with 90 per cent. carbon as being the 
correct amount of coke for a high phosphoric iron. 
He (the speaker) thought Mr. Cook was using a 
lot more coke than was necessary for that class of 
iron. Nor did he mention in_ his Paper any 
physical properties of coke. These should be given 
im conjunction witn the chemical analysis of the 
material being used. He (the speaker) had done a 
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little work with regard to the physical properties 
of coke, and cupola work, and found that 0.055 Ibs. 
was quite sufficient, when using pig-iron and charg- 
ing up with 50 per cent. of ordinary No. 1, 2, 3 cr 
4 grades of common pig-iron. At 50 per cent. and 
up to 80 per cent. of common pig, 0.065 Ib. of ecke 
per lb. of iron melted was required, but when hema- 
tite pig was used, up to 50 per cent., 0.075 lb. of 
coke was required. With 50 per cent. to 80 per 
cent. of hematite, 0.0875 lb. of coke was required ; 
whilst with 50 per cent. of hematite, somewhat 
nearer to Mr. Cook’s figures, only 0.075 lb. of coke 
would be required per lb. melted. They found that 
they were using 10 ewts., which gave 1,138,000 
B.T.U., with an advance of pressure to 13.5 in. of 
water. That coke, he might say, had a greater 
density than water and sank. If coke, which floated 
witn a quarter of its bulk out of the water, were 
used, it would be necessary in order to get efficient 
working of the cupola, to reduce the pressure to 
9 in. of water: he meant on a test run over a 
whole day and not just a run of one hour, or half 
an hour. He was rather inclined to think that Mr. 
Cook’s tests of half-an-hour or one hour respectively 
were hardly long enough to give them anything 
very definite. If they used a coke which floated 
with 75 per cent. of its bulk out of water, the blast 
pressure had to be reduced to 6 in. of water, thus 
showing that there was a great deal to be said with 
regard to the physical properties of coke. There 
was another point concerning chemical analysis and 
blast pressures. Now on this the quantity of air 
for combustion depended. If the proportions of air 
and carbon were not fixed and one or the other 
were varied, a different atmosphere was bound to 
follow in the cupola itself, with corresponding effect 
upon the constituents of the cast iron. The Paper 


would give them the idea that the whole question 


was one of output of iron in the foundry, and no 
mention was made of the influence of the various 
constituents of the cast iron on its properties. It 
would appear from the Paper that tnese played a 
very minor part in relation to the properties of 
cast iron, and that volume and pressure were the 
dominating factors. 

He had a _ couple of questions for Mr. 
Cook. If a fixed ratio of air and fuel was the 
case, and since it was admitted that pressure had 
a decided effect upon the strength of cast iron, 
would it become necessary to change the area of the 
tuyeres and also their number, and this during a 
day’s run upon miscellaneous work? That brought 
up another question—what was the true relation- 
ship, and on what should that relationship be based, 
being tuyere area and diameter of cupola (or 
area), and did the disposition have any effect upon 
the constituents of the iron with regard to blast 
pressures ? 

Mr. Ritey observed that Mr. Cook had raised ob- 
jection to the use of No. 2 and No. 3 methods of 
measuring air, and had expressed a preference for 
No. 4. His own experience had forced him to prefer 
No. 1 method. His objections to the use of No. 4 
metnod were :—(1) The cost of fitting a Venturi 
meter to an existing range of piping; (2) tne in- 
accuracy due to the loss of energy, which amounted 
to about 5 per cent. in well-designed meters for 
water measurement. Losses were got due to what 
was known as eddy motion, due to the roughness of 
the Venturi tube. That could be overcome by 
polishing the inside of the meter. The method that 
ne (the speaker) preferred was No. 1, i.¢., the 
Pitot tube. He had met with the same difficultv 
that Mr. Cook had, same depression of the liquid 
levels in the meter. In one case, where 3,000 evb- 
ft. of air were being sent through a 14-in. pipe, the 


deflection was on 4 in. That was obviously too 
small for reliable work. The method the speaker 
adopted was to use an inclined U-tube slightly tilted 
with a liquid of lower specific gravity than that of 
water. By that means a depression of any amount 
could be obtained, depending on the specific gravity 
and the inclination. He saw no difficulty in using 
in every-day practice the velocity gauge with the 
pressure gauge. A velocity gauge could be bought 
for 10s., and would give pressure and quantity pass- 
sing through the cupola per minute. A velocity 
gauge could be easily made out of two tubes con- 
structed of the ordinary lubricating pipe used on 
engines, attached to a horizontal U-tube. 

Mr. F. J. Coox, replying to the discussion aroused 
by his Paper, observed that ne had had hopes of a 
good discussion, and he did not think they had 
tailed to get it. The same remarks had been made 
by Professor Porter and Professor Turner with re- 
gard to the composition of the gases given off. He 
(the speaker) had the idea in mind at the time, 
but unfortunately he had not the use of a laboratory 
at the works. If analvses had heen teken, no 
doubt very valuable results would have been ob- 
tained. Mr. Gallon did not consider that the Paper 
had any value from a practical point of view, but 
he hoped that after he had looked into it a little 
further he might be able to alter his opinion, because 
the results mentioned had been obtained from prac- 
tical working, and as far as possible the experiments 
had been made on very definite lines. Mr. Gallon 
had ocbiected to some of the methods by which 
they had heen taken, but it was absolutely neces- 
sary to make experiments under known conditions, 
to get reliable results. Those experiments were not 
the only ones. They had been going on for years, 
and the results had been taken over a whole day’s 
blowing as well as over short periods. There was 
apt to be many variations in working under ordinary 
practice. such as the opening of the slag hole, and 
so on. If they were going to make all those allow 
ances the results were not nearly so valuable as 
knowing what they could do in a very short period. 
The first point raised by Mr. Gallon was that he 
had a 4-ton cupola and only a 2-ton blower. No 
data he (tne speaker) could give Mr. Gallon would 
enable him to turn a 2-ton blower into a 4-ton one. 
Mr. Gallon could not blame the Paper for not help- 
ing him in that direction; he ought to get a blower 
of ample size (a Voice, “and engine’’). That 
went with it, of course. As practical foundrymen 
they knew that if they were to get the best results 
from the cupola they must have appliances such as 
thev could use to the best advantage and he con- 
tended that any cupola should be supplied with a 
blower that was ample for the work it had to do. 
and one that could be yaried at will. That could 
easily be got over in these days of electricity by 
using a variable-speed motor attached to the blower. 
There were, they knew, practical difficulties in the 
way, but foundrymen would be repaid if they in- 
sisted on it when a new plant was being installed. 
He noticed that Mr. Gallon still stuck to “ feet of 
air’’ instead of Ihs., but he thought he had dealt 
with that in the Paper. A foot of air to-day was 
not the same as a foot of air to-morrow, for prac- 
tical purposes or a cupola. Tt did not contain the 
same amount of oxvgen, and could not be the same 
kind of air, whilst the percentages of oxygen varied. 
For instance, during the whole range of the tests 
the difference in the amounts of oxvgen between 
extremes had been 19 per cent., so that the man 
who measured the air by cubic feet mirht be 19 ver 
cent. worse off one dav than another, without know- 
ing it. He could not be if he took tne weight of 
air, The results were taken for periods of 24 mins, 
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over a whole afternoon’s work, and so it did not take 
long to take a record. Mr. Gallon said he did 
not believe that the oxidation was due to excessive 
pressure or to excessive volume, and he pointed as a 
proof to the fact that oxidation was got in a small 
cupola without heavy air pressure. It was no proof. 
With 15 oz. of pressure in a small cupola a certain 
result was got—points of air multipled by the square 
root of pressure in relation to the diameter of the 
cupola. If tae same conditions obtained in a large 
cupola the same results were got, and the same 
»xidation at the same point with the volume of air. 
He took the same pressure of air coming in and 
he found that if the cupola was hanging the same 
oxidation was got. The cupolas were vastly differ- 
ent in diameter and also in tuyere area, and seeing 
that oxidation was obtained with the same relative 
proportion of air, he thought it proved that the 
theory was correct. Mr. Pemberton had raised 
objection to the 0.09 Ibs of coke per Ib. of metal 
melted. That was a figure obtained by Professor 
Porter. It was not his own figure. Professor 
Porter’s was a very long Paper, and he could not 
read it, but he would be happy to lend it to Mr. 
Pemberton. Professor Porter went into the ques- 
tion from a very practical as well as_ theoretical 
standpoint, and he thought came to a very sensi- 
ble level. He knew that Mr. Pemberton got very 
good results from his coke in melting, but for safe 
everyday work Professor Porter’s was a very reason- 
able figure. He did not say that they could not 
get a very little better figure for certain conditions. 
As a matter of fact, he got one a little better him- 
self. It was, however, less expensive to use up a 
little more coke than to have bad iron. The physical 
properties of iron formed a very big subject, which 
would occupy them for a month, but he wuld try 
to reply to Mr. Pemberton in the ‘ Proceedings.”’ 
Mr. Pemberton wanted to known if the tuyeres had to 
be cnanged for different conditions. He (the 
speaker) did not say that would not be a good idea 
if .reasonable facilities were available, but as fur- 
naces were built at present there were not great 
facilities. But with a variable-speed blower they 


could vary it as they wished. He had found no 
difficulty in their own practice, extending over 


twelve years, in doing that. When they came from 
ordinary iron to silicon iron they altered the rate 
of the blower and got a difference in pressure with 


very good results. A gentleman had raised the 
question of Pitot tubes in foundry’ work. 
In foundry or laboratory work there’ was 
no doubt about it, they were obliged to 
have intensely fine readings with the Venturi 
tube to get good results He «uite appre- 


ciated alll the benefits to be obtained by in- 
clining a manometer connection, but the amount of 
inclination that could be obtained was not sufficient 
to give as satisfactory a result as with a Venturi 
tube. A Venturi tube cost something, of course, and 
should be polished, and like any other apparatus, 
had to be properly designed. For that reason he 
gave in his Paper data for ordinary practical pur- 
poses, and ne still thought that the method adopted 
was the best of the lot, because the variation ob- 
tained was more easily read than with a Pitot 
tube. 


Artistic Treatment of Cast Iron. 

Mr. J. B. Fletcher then gave a resumé of his Paper 
on “ Artistic Treatment of Castings,’ and illustrated 
it with a number of interesting slides. A brief dis- 
cussion followed. 

The Convention then adjourned until Tuesday morn- 
ing, the afternoon being spent in the visits that had 
been arranged and the evening at the Annual Dinner 





of the Association, which 


Restaurant. 


was held at the Holborn 


———__ 


SECOND DAY’S PROCEEDINGS. 


The Alloying of Aluminum. 

The first Paper read on Tuesday was that by Mr. 
C. H. Ivinson (London), on “The Alloying of 
Aluminium,” which appears on another page of this 
Issue. 

Mr. A. Hayes (London) said that he had for some 
considerable time followed aluminium, and he would 
like to ask Mr. Ivinson whether he had ever come 
across any material evidence of a phenomenon which 
he (the speaker) had witnessed—the ultimate physical 


deterioration or disintegration of aluminium alloys 
which, when freshly made, exhibited exceptionally 


good physical properties but which, after a period of 
perhaps one or two years, showed great deterioration 
and apparent change in condition, as shown by the 
fracture. He had come across evidence of something 
which, at first sight, appeared almost akin to the 
‘* tin pest.”” It was almost a crystalline change in the 
alloys, if not a chemical one, but it only occurred after 
a considerable period of time, and in a dry atmosphere. 
He could not quite account for it by the law of .oxida- 
tion. Hehad since seen evidence of similar defects in 
other alloys, occurring at a very much more rapid rate, 
and these were not so surprising. One alloy, seen at the 
National Physical Laboratory, had crumbled to powder 
in a few months. But that was not a commercial 
alloy. It appeared to him that in almost all aluminium 
alloys there might be a liability to disintegration in 
that form. 

Mr. Ivinson replied that the electrolytic action and 
chemical action of aluminium and its alloys was a very 
fascinating subject, and a very large one. He believed 
that the rock bottom of the science of oxidation was 
electrolytic action. For instance, an alloy of aluminium 
with 5 per cent. of tin might have at first a tensile 
strength of, roughly, 10 tons to the sa. in., and in a 
few weeks’ time it might come down to even less than 
4 tons. The structure of the alloy when freshly made 
and studied microscopically gave a close grain, but 
in a few weeks’ time the alloy formed crystals quite 
different from the original sample, and when it was 
freshly broken it had a smell of silicon hydride. There 
was something which, in the presence of water, gave 
off a gas which absolutely rotted the alloy. It was 
both electrolytic and chemical action. There was 
hardly a line to be drawn between the electrolytic 
action of metals and the chemical action of metals. 
For instance, titanium, when alloyed with aluminium 
up to, say, 0.50 per cent., when freshly made, gave 
a very strong alloy, but in the presence of moisture 
titanic acid was developed on the surface of the allov, 
which rapidly corroded. If one polished a metal con- 
taining a certain per cent. of aluminium and placed 
it in sea water, spots developed on the surface, and 
when those spots were removed by means of a cloth, 
deep pit marks running almost through the whole 
structure of the metal were found. Not only was 
there that effect, but the crystalline form re-crystal- 
lised after about three days. Antimony was very 
similar. It alloved with aluminium rather badly ; 
there was not affinity between the elements, which 
separated into two layers. The bottom layer would 
rapidly disintegrate in the presence of moisture. His 
theory of the electrolytic action of metals was that 
when two dissimilar metals were brought into contact 
voltaic action would take place at their junction. 
When any dissimilar metals were brought into inti- 
mate contact, a local voltaic current was generated 
at the junction. Under those conditions, aluminium 
being very electro-positive, was very easily attacked, 
especially in liquids and moist air. 























_THE FOUNDRY TRADE JOURNAL. — 


423 





Electric Furnaces in Iron and Brass Foundries. 


The next Paper, by Mr. E. Kilburn Scott, was on 
‘“« Klectric Furnaces in lron and Brass Foundries.” It 
was given in abstract with lantern illustrations. The 
text appears on another page. 

Mr. H. Pitxineton (Chesterfield) said that he was 
interested in electric furnaces, and he noted that no 
mention was made of electric smelting. This, how- 
ever, was not exactly germane to the question. Mr. 
Scott had expressed some rather pessimistic views, 
but the speaker did not think that the average 
manager took such a pessimistic view of the electric 
furnaces as Mr. Scott had suggested. The managers 
simply studied them from a practical commercial point 
of view, and he (the speaker) had come to the con- 
clusion that pig-iron would continue to be made in 
blast furnaces for a long time yet. What he was con- 
cerned to know was what size of furnace was practic- 
ally possible at the present time, how much current 
would be required, and the cost for a given number 
of tons of metal. He had not the slightest doubt that 
with regard to purity of melting the electric furnace 
must be superior to the types at present in use. 

Mr. A. Hayes remarked that Mr. Kilburn Scott 
had shown some bias as to the value of the Hering 
furnace, but he (Mr. Hayes) appreciated that bias. 
He had followed the development of that furnace since 
its inception, and it had struck him at the time as 
being sufficiently distinct in principle to warrant care- 
ful attention. An important feature of its operation 
was the ebullition of the metal, which was very de- 
sirable, and which was not obtained, as far as he was 
aware, in any other electric furnace. In steel, for 
example, it was a great advantage in aiding the refin- 
ing process, which took place at the under surface of 
the slag, by contact of metal and slag. With most 
furnaces a rapid circulation of metal was not ob- 
tained, whether the furnaces were arc, induction or 
resistance of the ordinary type. Accordingly the 
refining process was not very rapid The ebullition 
characteristic of the Hering furnace appeared to him 
to be a very important factor, particularly in the 
melting of metal, because there was in every metal 
a certain amount of included or occluded matter 
which required to be removed. This matter was 
merely mechanically suspended and the circulation in 
the furnace was bound to aid in removing it. As bear- 
this out he might mention that one iron foundry in 
America had installed one of these Hering furnaces 
to overcome trouble with cylinder mixtures. The 
metal was melted in a cupola and tapped direct into 
a furnace of the kind described by Mr. Scott and kept 
there for ten or twenty minutes, after which time 
quite a quantity of undesirable matter was skimmed 
from the top of the metal as dirt. This was simply 
the result of the ebullition releasing the dirt or un- 
desirable matter. Since then they had had no trouble 
from the same cause, and they found that the sav- 
ing in waste of the metal quite compensated them 
for the total outlav. He thought that Mr. Scott 
had not stressed as he might have done the apptica- 
tion of this furnace in the iron foundry. He him- 
self went so far as to fly in the face of some state- 
ments made by some American and Continental steel- 
makers as to how far the electric furnace was applic- 
able in the iron foundry. The fact was that the 
power question so prejudiced the average contemp- 
lating user that he would not go into it: such a man 
said ‘‘ High power consumption’’ and thought that 
settled the matter. But one must not take tne fur- 
nace alone. The total overhead charges of a plant 
equipped for the work should be considered. For 
certain special classes of iron-foundry work it would 
be found that the reduction of overhead charges would 


in some cases more than compensate for the extra 
cost of the electric furnace; he included in these 
overhead charges the reduction in the number of 
wasters, the number of boxes, the amount of hand- 
ling, the floor-space required, the capacity of build- 
ing to accommodate the moulding, the handling of 
the metal, the crane capacity, the cost of the cupolas, 
and their general equipment. In fact, the whole 
total equipment of plant must be included in the 
overhead charges. In comparing a plant properly 
constructed for electric-furnace practice with that of 
the present furnace plant, they would, for some 
classes of work, find the balance in favour of the 
electric. When they came to brass work they would 
find a very much greater margin in favour of the 
electric furnace, because such an immense amount of 
trouble and waste resulted from oxidation. He did 
not think one could rub that in too much. The 
possibilities as to brass and bronzes were absolutely 
immense, but they were very much restricted at the 
present moment by the fact that no efficient melting 
furnace had been designed for the general class of 
work. Discussing the subject with Dr. Hering him- 
self, he (Mr. Hayes) had raised the question as 
to whether the furnace mentioned in the Paper was 
efficient for melting electrolytic copper, suggesting 
that the efficiency of the furnace might be very low, 
by reason of the resistance to the passage of current 
being very low. Dr. Hering said that he had faced 
that problem, and had constructed a special furnace 
and had got excellent results. This would give them 
an idea of the immense possibilities of the electric 
furnace for brass work. (Applause). 

Mr. SwINDEN said that he had several times visited 
the Trollhatten works where pig-iron was being reen- 
larly made with the electric furnace. One 
point that struck him was Mr. Scott’s assurance that 
the electric furnace would do exactly what it was 
told to do. His own experience of electrical appara- 
tus had always been that it would not do that. 
With regard to the ebullition of the metal, which was 
claimed as a great advantage, he had seen several 
electric furnaces, and it was the quietness of the 
metal that had always struck him as an advantage 
of such furnace, as it allowed a ‘ quiet’’ finish- 
ing in the refining, which was considered highly de- 
sirable. In the case of the Hering furnace, he thought 
that some of that advantage would be lost. In the 
other furnaces the metal, at the end refining, could be 
seen lying perfectly still. He thought that a great 
feature of the electric furnace was its quietness. 
There was no doubt, as Mr. Kilburn Scott had said. 
that the electric furnace had come to stay, and that 
there was a great future before it, but the biggest 
problem for the manufacturer was not the type of 
furnace. There were several furnaces available 
which, would do the work, it was more a question of 
getting a market for the material. There was a pretty 
good range at present for the different classes of 
steel-making, the Bessemer furnace, the open-hearth, 
crucible, etc.. and it was rather difficult to say ex- 
actly where the advantage of the electric furnace for 
steel-making came in from the commercial point of 
view. It was not altogether sufficient to say that the 
cost was no more from a manufacturer’s point of 
view; he had got to experiment and he could see 
no advantage in it unless it was certain that the 
electric furnace would give him better commercia! 
results. 

Mr. Freeman said that he was employed in a 
foundry in a village. Hence they had not electric 
power handy. Therefore he did not expect to find 
the electric furnace a practical proposition for him 
just yet. There was some contradiction between the 
views expressed by *4erent speakers. Mr. Scett 
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had told tnaem it would pay to put in an electric 
furnace to melt iron or brass, whilst another 
speaker said it would not pay for ordinary general 
foundry work. He would like to ask whether any- 
one had put in an electric furnace for such work in 
this country with satisfactory results? » 
Mr. Scott: No! They have not started yet. 
Mr. Horne said that at the invitation of Mr. 
Kilburn Scott he had visited the Northampton In 
stitute, and nad seen a practical demonstration, 
certain data as to which he had taken, but was not 
in a position to discuss. There was no question, to 
his mind, that in the Hering furnace melters of alloys 
would get something for which they had been wait- 
ing for years. The metal he saw used, in the fur- 
nace was certainly only lead, but he mignt say 
that 120 lbs. were melted in 21 minutes, starting up 


from the cold solid metal. The great advantage 
was that in the electric furnace the oxidation of 


non-ferrous metals was reduced to a minimum. He 
could foresee developments in that furnace which 
would ensure there being no oxidation whatever, 
and that, they would agree, would be a very cov- 
siderable advantage. (Hear, hear.) Another great 
possibility in this furnace was in smelting, or 
rather, reducing the oxides of metals having volatile 
metallic constituents. It appeared to him quite 
possible to construct the furnace in such a 
way that the difficulties arising from volatilisation 
would be avoided. 

Mr. Kiieurn Scort, in his reply, referred first 
to the application of electric power to blast fur- 


naces. He did not think that where power was a 
matter of consumption of fuel the iron smelting 


furnaces would be electrically operated. Electrical 
smelting, at any rate for a long time, would be 
confined to countries where there were large natural 
sources of water-power. As to cost of current, in 
Mancnester and Glasgow aad other large towns the 
Corporation would give them a supply at a very 
low rate indeed for the early part of the day until 
what was known as “ the peak load” the period of 
maximum demand caused by the lighting consump- 
tion—came on. Mr. Pilkington’s question he had 
anticipated, and the answer would be found in the 


formula and tables of the Paper. Mr. Ruthen- 
burg’s formula was for the are furnaces in this 


country, and no doubt was based on actual practice. 

Mr. Gatton: In the Hering furnace does not the 
brickwork and also the lining become damaged by 
the heat? 

Mr, Scort replied that the wear on the resistor 
portion was negligible; after very considerable ser- 
vice there was not a difference of ., in. The re- 
sistors, of course, had the hardest wear. If a re- 
fractory lining for the rest of the furnace was de- 
sired, magnesite could well be used for that also. 
Referring to one of Mr. Hayes’ remarks, Mr. Kil- 
burn Scott said that one could not use electrical 
energy profitably where a big price had to be paid 
for the current, or where a public supply or cheap 
generating power was not available. But once a 
public supply was put in they were always ready 
to quote a lower price for a power-load than for 
lighting. Mr. Hayes had made a very good point 
as to total overhead charges, and the great saving 
in works’ capacity. He (Mr. Scott) remembered 
that in his grandfather’s foundry they could hardly 
walk along some parts of it because of the great 
number of jib cranes and other similar equipment. 
That was very largely done away with when electrical 
furnaces were installed to run along on _ the 
travellers. The fact that the Hering furnace had 
heen used in the United States for melting steel, at 
the one end, and for dealing with copper at the 
other showed the tremendous field there was for it. 
Mr. Swinden had referred to his bias. He (Mr. 
Scott) had tried to introduce the subject by general 


references, and to illustrate it by instances; but as 
the result of his investigations he admitted he was 
distinctly biassed. He said that that was the best 
furnace, and if they did not like his opinion, well. 
they could leave it. (Laughter.) The wear and 
tear he had already dealt with. After three months’ 
working producing steel these tubes, owing to the 
pinch action, got a little worn, but they could not 
find any material difference in size. It might be 
that after some years’ working they would increase 
tne size of those holes a little. A very good point 
was raised as regards quietening the bath. It covld 
he made as quiet as desired by simply dropping the 
current, for the pinch effect varied as the square 
of the current. Coming from 9,000 degs. to 3,600 
degs, the quietening was very rapid, but that could 
he done as slowly as desired. 

Mr. Swinpen: In the ordinary furnace you can 
increase the heat and keep it quiet at the same 
time. 

Mr. Kitsurn Scott: Of course, if you increase 
the current the ‘ pinch effect’’ increases. 

Referring to Mr. Freeman’s question which he 
had replied to at the time, he ought to explain that 
the Hering furnace which he had invited them to 
see at the Northampton Institute was the first 
brought to this country. A gentleman from New- 
castle nad referred to Electro-Flex Company’s fur- 
nace. He (Mr. Scott) did not know that furnace, 
but he judged, from the description given of it, that 
it was an induction furnace, and, if so, it was limited 
in its operation by that fact. Mr. Horne referred 
to the fact that in the electric furnace any atmo- 
sphere could be got over the bath or even a vacuum, 
or any pressure desired. With the are furnace 
there was a great lump of carbon (the electrode) en- 
tering the furnace, and it was very difficult to 
properly seal the furnace and prevent heat losses 
and the entrance of air. 

Mr. Pirkineton asked what was the largest scale 
on which steel furnaces on this system had been 
put down? 

Mr. Scott replied that steel furnaces operated on 
the Hering system had been installed with capacities 
up to half a ton. The furnace was only just hegin- 
ning; it was an absolutely new type, quite unlike 
any other. 

The PreEstpENT informed the members that, as the 
Northampton Polytechnic Institute was only a short 
distance away and the demonstration occupied only 
a few minutes, the members would be able to accept 
Mr. Scott’s invitation to see it working before going 
on the afternoon visits. 


Standard Patterns for Motor Work. 


Mr. J. Worratn (Luton) then introduced his 
Paper on “Standard Patterns for Motor Work.” 
This Paper appears on another page of this issue, 
but owing to pressure on our space the discussion 
will be printed in our next issue. 


Vote of Thanks. 

The Presipent, in closing the session, moved that 
a very hearty vote of thanks be accorded to the 
members of the London Committee for all the work 
they had done in preparing for the very successful 
Convention. He was inclined to think it was more 
difficult for a committee to organise such a gather- 
ing in London than in a provincial town, and in 
the circumstances a verv large proportion of the 
work had fallen upon the local Branch-President 
and Secretary. One spoke of the London area, but 
it should be remembered that some of the London 


members lived at distances 60 or 70 miles away 
from London. : 
Mr. Mayer seconded the motion, which was 


heartily carried, and the members then departed to 
participate in the visits to works. 














VISIT TO WORKS. 


The Stratford Works of the Great 
Eastern Railway Company. 


Established early in the ‘forties, the Great 
Eastern Railway Works, situated in North West 
Ham, about four miles from the centre of the city, 
occupy an area of nearly 60 acres, and, together 
with the Temple Mill Works, which are situated 
about a mile further up the line, find employment 
for some 7,000 hands. The main offices are contained 
in a large block of buildings on the east side of, and 
facing, the Loughton line. Above this, a telephone 
exchange is established which affords means of inter 


communication between the principal officials. and 
foremen in the works. 
The erecting and fitting shop is 350 ft. x 142 ft. 


x 50 ft. high and has accommodation for 40 ‘engines 
at a time. It consists of four bays running length 
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Fic. 1.—ITron Founpry at THE Great EASTERN 


ways, the two centre ones being used for erecting 
apparatus and the two side ones for fitting, boiler 
mounting and heavy machinery. There are. six 
longitudinal pits in the central bays, and each bay 
is provided with a 30-ton overhead crane driven by 
flying ropes. Two auxiliary 3-ton travelling cranes 
are also installed in each bay for dealing with 
lighter work. The shop is provided with portable 
machines for cutting off tube ends, facing safety 
valve seating, boring and facing cylinders, steam 
jets and slide valves. Portable pneumatic drills are 
used for the most of the holes which have to be 
drilled while the engines are being erected. The 
stay holes in the fire boxes are also tapped by port 
able pneumatic machines. It is worthy of note that 
it was in this shop that a standard goods engine was 
built in 10 working hours, this establishing a record 
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which still holds good. The two side bays of the 
shop are devoted to fitters’ benches and heavy 
machinery, and above this are the shop tor leather 
fittings and a fitting shop devoted chiefly to work 
connected with the Westinghouse brakes. 

The chemical laboratory and the works’ drawing 
office are also situated above one of the bays. The 
machine shop, fqrmerly 132 ft. x 136 ft., has re- 
cently been extended by some 8,730 sq. ft. Space for 
this extension was made available by the demolition 
of the iron foundry and-auxiliary shops, a new 
foundry, together with the necessary shops, having 
been erected on the west side of the line. The 
machine shop contains a very comprehensive range 
of up-to-date machinery. In addition to the 
machines, such as are met with in the majority of 
engineering works, mention may be made of a num- 
her of automatic turret lathes for making bolts. 
studs, etc., in large quantities, and also some special 
piston-head, poston-rod, and metallic-pattern 


lathes, together with large slotting and milling 





Raitway Works, STRATFORD. 


machines on which such parts as engine side rods 
and connecting rods are machined. Attached to the 
machine shop is the tool shop in which most of the 
small tools used in the works are made. 

The hoiler shop is 220 ft. x 240 ft., with a side 
hay 77 ft. x 46 ft. Here are made many pneumatic 
tools, such as hammers and corking tools, and also 
tools for hydraulic power, the latter being applied 
to rivetting machines and to two large flanging 
presses, which are capable of exerting pressure up 
to 236 and 200 tons respectively. Adjoining the 
hoiler shop are the steam hammer, smiths’ shop, and 
spring shop under one roof and covering 34,490 
sq. ft. of ground. The steam-hammer shop is served 
by eight furnaces, four of which are heated by 
producer-gas trom Wilson producers, and four 
coal-fired, The hot gases from the furnaces pass 
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through four boilers fixed in the shop above the used in the shop, which contains a ‘“‘ Tabor” pneu- 
furnaces, and these, with outside assistance, supply matic and two hand-moulding machines. The shop 
steam for the hammers, which are being worked with is ventilated by a 4 ft. diameter Blackman fan fixed 
dry steam obtained from a receiver connected with in the wall. 











Vic. 2..-Tron Founpry at tHe Great Eastern Works 1x Course or COMPLETION; SHOWING ONE OF 
THE Mov.pine Pits. 


The spring shop has in it a testing The copper-smith’s shop also contains a set. of 
iron pots heated by coal gas for melting white metal. 
the hrass 


the boilers. 
machine for testing each spring after manufacture. 

Another block of buildings contains the copper- This building is similarly ventilated. In 
smiths’ and brass finishing shops and a brass foun- finishing shop, small brass work, such as cocks, 
dry. The brass foundry has nine ordinary furnaces, whistles, injectors, etc., are machined and finished, 
one of which is fired with liquid fuel, and trom each and this shop is connected with the stores below by 
of these eight charges per day may be taken. There means of a power hoist. 











Fic. 3.—PatTeRN-MAKERS’ SHop at THE GREAT EasteRN Ratnway Works, STRATFORD. 


is also an open-hearth brass-melting furnace fired Adjacent to this building is the hydraulic power 
with liquid fuel. This furnace has a capacity of house from which is supplied the whole of the power 
about 8 ewts., and is capable of melting about 32 required in the different hydraulic presses, rivetters, 
owts. of brass per day. Plate patterns are largely lifts, cranes, ete. The plant consists of two com- 
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plete units, comprising engine with a pair of cylin- 
ders 17 in. in diameter by 24-in. stroke, buckets of 
45 in., and the rams 3,4 in. in diameter. The 
accumulator weighs 82 tons, and works at a pressure 
of three-quarters of a ton to the square inch. The 
engines take their steam from three locomotive-type 
boilers. The wheel shop, situated above the north 
side of the smiths’ shop, is 190 ft. by 70 ft., in two 
bays, each of which is served by a 6-ton overhead 
traveller, while a small shop on one side contains 
the lighter machinery. The complement of tools 
includes 16 wheel lathes, witn face blades ranging 
up to 9 ft. in diameter and nine lathes for axles, 
crank pins, etc. 

Crank axles, which are forged of Bessemer or 
open-hearth steel, are first turned and, if the webs 
are oval, are machined for hooping. After the hoops 
are shrunk on by being heated to a black heat and 
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Fic. 4.—Creerers at THE ITRon Founpry CupPoma. 


cooled down in water, the keyways are cut in a duplex 
milling machine and the wheels are forced on to 
the axles by a hydraulic press at a pressure of from 
80 to 120 tons. Next to the wheel shop is the axle- 
box shop, which is specially devoted to the pre- 
paration of those engine parts which work on the 
axles, viz., axles boxes, eccentrics, etc. From here 
they are taken to an adjoining shop where they are 
fitted up on the axles ready for putting under the 
engines in the erecting shop. 

A weighbridge for weighing the engines and used 
in connection with the erecting shop is situated near 
the general offices, It is 40 ft. long and is divided 
into 12 tables, each capable of independently weigh- 
ing up to 12 tons, and thus enabling weights on 
individual wheels to be recorded and, if necessary, 
adjusted. In the carriage department, which is 
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also on the east side of the Loughton line, the whole 
of the Company’s passenger train stock is built and 
repaired. It contains extensive saw mills, as well as 
stock, body, fitting and machine shops, etc. A 
shops devoted to sewing machines and polishing, in 
which only female labour is employed. 

As previously stated, the iron foundry is situated 
on the west side of the line, and this, together with 
the auxiliary shops, forms a compact block of build 
ings. The foundry is 250 ft. by 160 ft., and is 
covered by two bays. One side of the shop is mainly 
devoted to floor moulding, and is provided with 
brick-kined pits for casting, in addition to the usual 
sand floor. The other side is plate floored and oc- 
cupied in part by machine moulders. The installa- 
tion of moulding machines comprises one hydraulic 
** Bonvillain,’’ with three "heads, used chiefiv for 
brake blocks; two-edge hand machines, used for 
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5.—PAtTTERN STORES. 
Great EAsTeERN Rattway Works. STRATFORD. 
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brake blocks, safety valves, rubbing pieces, etc. ; four 
small hand machines for axle boxes and double 
guides; a small hand machine for buffer shoes and 
axles-hox bottoms; and a ‘‘ Hermann’’ pneumatic 
jarring machine used for axle-boxes. The foundry 
is capable of turning out castings up to 10 tons in 
weight, but the largest castings normally produced 
are the engine cylinders, which, cast in pairs, range 
in weight from 2 to 3 tons. Normally some two 
pairs of cylinders are turned out per week. whilst 
the total amount from the foundry per week is ap- 
proximately 70 tons. 

At one side of the shop, and arranged in sequence, 
are a_sand-pit and mixing-room, containing two 
return sand mills, a sand-sifting machine, and a 
core-makers’ shop, where light cores are prepared. 
Adjoining this last are four core ovens, with their 
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The largest of these ovens 
This is used principally for 
engine cylinders. The core ovens are coke fired. 
The flues from the furnaces are carried over the 
ends of the furnaces and thence lead the heated air 
to grids in floors in the ovens, eventually escaping 
through openings at the top. There are four 
cupolas, two capable of bringing down 6 tons of 
metal per hour, and two of half that capacity. 
These are mechanically charged by means of bucket 
elevators, which allow of more regular and con- 
tinuous charging than is obtainable by means of a 
lift. Blast is supplied from four motor-driven Root’s 
blowers, which are installed in an underground 
room. In this room is also a Reavell air-compressor, 
which supplies air for use throughout the foundry, 
and a small centrifugal pump, which is used for 
drainage purposes. 

Beyond the cupola plant is a shop containing 
fitters’ benches and stores, and at the end of the 
main shop the trimmers’ benches are situated. The 
foundry, which is a very lofty building, is electrically 
lighted throughout. The floor is served by two 
15-ton and a 3-ton electric overhead traveller in each 
hay, whilst adjacent to the core-ovens is a 1-ton 
hydraulic jib crane for lifting crucibles and large 
cores. Outside the shop, and beyond the trimming 
shop, is a 5-ton electric derrick for loading the 
finished work. At the opposite end is the scrap 
stock bin witha capacity of 300 tons. Here also 
are installed two hydraulic breaking machines for 
scrap and pig-iron, together with a _ weighing 
machine. 

Alongside the foundry, on the ground floor, is a 
carpenters’ shop, devoted chiefly to locomotive work, 
and the pattern stores, a room 160 ft. by 45 ft. 
This is equipped systematically with racks for the 
patterns, which ore numbered and duly indexed. 
The stores are steam-heated throughout, and 
communicate through a_ steel door with the 
foundry. Above the stores and carpenters’ shop is 
the pattern shop, 200 ft. long by 45 ft. wide, con- 
taining the usual complement of pattern-making 
machinery. It is electrically-lighted, and ample pro 
vision is made in the way of fire-extinguishing ap- 
paratus. An electric lift is arranged between the 
shop and the stores below, and thence to the foundry 
for the purpose of conveying large patterns in either 
direction. 

Liquid-fuel apparatus is in use at the Stratford 
Works on the stationary boilers, in the gasworks and 
on rivet forges in the boiler shop, as well as on cer- 
tain of the Company’s locomotives. The fuel dis- 
tributing station is hard-by the running sheds, the 
fuel on arrival being emptied from the tank wagons 
into a series of underground storage tanks of a 
total capacity of 50,000 gallons. From thence it is 
drawn by a rotary pump through 3-in. mains to a 
high-level cylindrical reservoir holding 40,000 gallons. 
The engine tanks are filled from the ground wagons 
through 4-in. pipes, the flow being controlled by 
sluice valves at the extreme end of the arms. The 
oil-gas works comprise a series of buildings for the 
manufacture of gas for lighting carriages, and are 
provided with a photometer dark room, etc., for 
testing purposes. The gas is distilled from the oil 
in cast-iron retorts. After generation it is passed 


ge 
through condensers to the gas-holders. It then 
by which it is 


accompanying furnaces. 
is 25 ft. by 20 ft. 


passes through the meter compressors, 
forced into high-pressure gas-holders at a maximum 
pressure of 10 atmospheres. Both high-pressure 
gas-holders have a capacity of 5,000 enh. ft. The 
quantitv of gas made per week in the summer months 
is 400,000 cub. ft. and 600,000 cub. ft. in the winter 
months, the annual production 25,000 000 
cub. ft 


heing 


Works of the London General 
Omnibus Company, Limited. 





Before briefly describing the Walthamstow works 
of the London General Omnibus Company, it may be 
interesting to refer to the early history of the motor- 
‘bus and the subsequent development of the industry. 

The first motor-’bus to be run in regular service 
was a steam car belonging to the Road Car Com- 
pany, put upon the Bayswater Road in 1902, though 
a prior attempt had been made at mechanical trac- 
tion for ’buses in 1907. There is, however, no evi- 
dence that this was ever put into service. The first 
company promoted solely to run motor-’buses was 
the Vanguard Company, or, as it was then known, 
the London Motor Omnibus Company, which com- 
menced operations in 1905. That year and the two 
following witnessed the formation of a large number 
of companies for the running of motor-’buses, few 
of which ever paid a dividend. Many were absorbed 
by other companies, or reformed under new names, 
so that of the 42 which are known to have operated 
in London, only some ten remain. 

‘lo suppiy the needs of these early companies many 
makers introduced motor-"bus chassis, few of which 
were of well-considered design, and in effect many 
were unreliable and imefficient, and the commercial 
vehicle generally fell into very bad repute among 
other trades. In 1909 the London General Omnibus 


Company started building their own chassis, and 
constructed 60 of the “X” type, which were the 


first to be built under the new police regulations. 
These were followed in 1910 by the well-known “ B”’ 
type, and it was due to their success that the com- 
pany was raised to its present highly prosperous posi- 
tion. The reliable and efficient running of this 
vehicle proved that the motor-’bus could be a sound 
investment, and has had a very far-reaching effect 
upon the commercial-vehicle trade, The London 
General Omnibus Company is the leading one now 
operating in the City of London. It was formed as 
a horse-’-bus company in Paris in 1885, and first 
adopted motor traction in 1904. In 1908 it amalga- 
mated with the Vanguard Company (which was itself 
formed of four previous companies), and the London 
Road Car Company. In January, 1911, it took over 
the Great Eastern Motor Omnibus Company. and in 
October of the same year the last horse *bus was 
withdrawn from the streets, 

rhe Walthamstow Works, situate in Blackhorse 
Lane, about four miles from the City, were estab- 
lished by the Vanguard Company in 1906 with a 
staff of six men, who worked in a shed. Although 
the present company started in a comparatively small 
way, the management were alive to the future possi- 
bilities of the industry, and planned the works with 
a view to considerable extension. How well these 
plans were conceived is testified by the complete con- 
tinuity of operations in the present works, which 
cover some 155,000 sq. ft., and find employment for 
1,250 men-—a development of a works which four 
years ago covered a floor space of 3,415 ft. The 
company have still upwards of three acres of land 
available for further extensions. 

The works consist of five main blocks of buildings. 
Entrance is by way of the Timekeeper’s Office to the 
managerial buildings, which are situated above the 
View Room, where all parts are inspected, and, if 
necessary, calibrated, before being passed to stores 
or the erection department, as the case may be. 

A second block of buildings covers the Old 
Machine Shop, so called because it was the first 
erected, though, like the rest of the shops, it is laid 
down on strictly modern lines. It is covered by a 
saw-tooth roof with north lighting. The machines 
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are arranged on either side of a central bay, one 
side being devoted to automatic machinery, for the 
most part by Alfred Herbert, Coventry, and the other 
to miuing, drilling and slotting machines. 


Veritys, Limited, Aston, Birmingham. LKach line of 
shafting is driven by its own motor. The works 
switchboard 1s also situate in this shop. Current is 


The sup- taken from the local mains at 460 volts for power 

















ic, 1.—View rin THE Founpry at WorkKs or THE LONDON GENERAL OmNiBUS CompaANy, WALTHAMSTOW ; 
FETTLING SHor witH Power Howse at KEAR Is SEEN ON LEFT. 
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2.—Hypravutic Movutping MACHINE FoR ENGINE CASINGS; 
Omnisus Company, WALTHAMSTOW. 


Founpry or THE LONDON GENERAL 


ports on each side of the bay carry a raised platform and 20 volts for sighting, Adjoining is a well- 
upon which are installed the motors for operating equipped laboratory and_ test house. A careful 
the line shafting. The motors are standardised analysis is made, and mechanical tests are taken of 
throughout the works and are of 20 h.p., by Messrs, all material used. Included in the Testing House 
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equipment is a Fremont (Paris) machine for hard- 
and shearing and a 60-ton Buckton 
(Leeds) machine. 

the New Machine Shop is contained in a further 
block of buildings. This shop is equipped with a 
number of fine tools, amongst which mention may be 
made ot Pratt & Whitney multi-spindle drills, Arch- 
dale lathes, automatic machinety by Messrs Alfred 
Herbert, Limited Coventry, etc. These tools occupy 
one side of the bay, whilst the other side is taken 
up with the Tool-room, Tool Stores, Brass-Finishing 
Shop, Ignition Shop, and the Experimental Shop. As 
in the case of the Old Machine Shop, each line of 
shafting is driven from a 20-h.p. motor carried on 
a raised platform. Kach of the auxiliary shops are 
partitioned off, and are entirely self-contained. 

A fourth block of buildings covers the Chassis Shop, 
upon one side of which the chassis are built up and 
upon the other the back axles assembled; the Engine 
Shop, where the engines and gear boxes are as- 
sembled; and adjoining these are the Case Hardening 
Shop, served by six coke-fired furnaces, each fitted 
with electric pyrometers; the millwrights’ shop, a 
well-equipped pattern shop, sand-blast room, and the 
Engine Test House. 

The Foundry and Melting Shop occupy the central 
position in the last block. The foundry was ex- 
tended by some 11,000 sq, ft. in September last. An 


ness tests, 








Fig, 3.—CorNeER oF THE CASE-HARDENING SHOP; 
Works or THE LONDoN GENERAL OMNIBUS 
CoMmPany. 


interesting unit of the plant is the hydraulic moulder 
for moulding engine casings, and upon which a com- 
plete mould is turned out every hour; prior to its 
adoption the same work hand-moulded took 22 hours 
to perform. There are also a number of hand- 
moulding machines. The Fettling Shop, with the 
usual equipment, including a rotary sand-blast ap- 
paratus, occupies a side bay, a further portion of 
which is walled off for the foundry power-house, in 
which is installed a Reavell compressor, belt-driven 
from a 20-h.p, Verity motor, and supplying air for 
use throughout the foundry. The hydraulic pump, 
driven from a 20-h.p. motor and the accumulator are 
also installed in this room. In a gallery at one end 
of the foundry ample lavatory accommodation is 
provided for the men The melting shop contains 
eighteen coke-fired and one oil-fired furnace, with 
three coke-fired drying ovens and the usual auxili- 
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aries. Trolley ladles are employed to take the metal 
from the melting shop to the foundry. 


Adjoining the foundry are the _ tinsmiths’ 
shop, the smiths’ shop and the garage. In 
the first-named the radiators are tinished and 
the mudguards, ete., built up, and_ here 
an oxy-acetylene plant is installed. The smiths’ 


shop contains eight hearths, and 1s served by two 
pneumatic hammers (Pilkington Bros., Bamber 
Bridge, Preston) of one ton and 15 ewts. respec- 
tively. In the garage the chassis are delivered and 
examined before passing to the works. Here also 
a raised platform. Each of the auxiliary shops is 
partitioned off, and entirely self-contained. 

Walking round the stock yard ane may study the 
evoiution of the motor-’bus wheel from the old type 
with heavy rim and solid spokes to the present type 
with its hghter rim and hollow spokes. These last 
are castings worthy of close inspection. 


Messrs. Fraser & Chalmers, 
Limited 

The works of Messrs. Fraser & Chalmers, Limited, 
which have previously been the subject of a descrip- 
tive account in our issue of February, 1912, are 
situated on the Thames, at Erith, Kent, with whart 
for river shipment, and connection with the lines of 
the South-Kastern and Chatham Railway. The 
shops were begun in 1890, and have been gradually 
enlarged and added to until now a force of over 
1.400 men is employed. Up till 1901 the Company 
also owned works in Chicago, and shipments were 
made partly from America and partly from Krith. 
At present the whole of the Company’s manufacturs 
is concentrated at Erith. The English Company was 
formed for the purpose of establishing in England 
the manufacture of high-class modern mining 





machinery, and as a first step thereto the 
then well-known American’ business of Fraser 
& Chalmers was’ bought, and _  lJlater was 
sold when it had_ served’ its purpose of 


building up the English trade. The shops are 
fitted with modern tools of the best types built in 
England, United States, and Germany, and special 
provision has been made for the erection and esting 
ot large engines, pumps, and compressors. ‘the tools 
and testing floor for the manufacture of high- and 
low-pressure steam turbines of the Rateau type, put 
down in 1905, have produced a very large number of 
these machines which are now in use. Among the 
great variety of machinery which is made at Erith, 
the following may be mentioned as receiving special 
attention and representing special experience in 
manufacture :—Driving engines, compound winding 
engines, Whiting hoists, Riedler & Gutermuth 
pumps and compressors, crushers, stamp mills, grind- 
ing pans, tube mills, cyanide plants, concentration 
mills, Wilfley tables and slimers, smelting furnaces, 
Bessemer converter plants, roasting furnaces, Blais- 
dell excavators, continuous filters, coal-screening and 


washing plants, boilers, Rateau steam turbines, 
Rateau centrifugal pumps and turbo compressors, 
ventilator fans, diamond washing plants, heavy 


American type of gold dredges, and the necessary 
accessories for the various plants. A modern type of 
boiler for burning dust fuel, and known as the 
Bettington boiler, is in use at the works, and has 
proved very efficient. Its high efficiency and power of 
using inferior slack with as much as as 30 per cent. 
of ash marks out a special field for its employment. 
Particular interest was naturally evinced in the 
foundry, which is, we believe, the largest genera] 
castings foundry in the South of England. 

















Woolwich Arsenal. 


An excursion which attracted a large number of 
members was to the Royal Arsenal at Woolwich. 
Owing to the limited time at disposal it was not 
possibie to see all those sections of the Arsenal which 
are open to visitors, but sufficient time was allowed 
to see the more interesting portions of the Royal 
Carriage Department, the Royal Gun Factory, and 
the Royal Laboratory, which are the three main 
departments into which the Arsenal is divided. The 
teatures examined included the main machine shop, 
foundry, and wheel factory of the Royal Carriage 
Department; the south boring mills, radial crane, 
heavy turnery, forge (with 4,000-ton press), and 
breech mechanisms of the Royal Gun Factory. In 
the Royal Laboratory the visitors were shown the 
shell foundry (which has the Tropenas system), the 
brass foundry, the small arms bullet plant, and the 
main factory. 

Until comparatively recent times Woolwich was 
more celebrated for its dockyard than for its Arsenal, 
and during the reign of James I. and subsequently, 
many of the largest warships of the British Navy 
were built here. The dockyard, however, ceased to 
exist as such in 1869, and its buildings have since 
been utilised by various branches of the military 
service as storehouses and workshops. 


Royal Carriage Department, 

The Royal Carriage Department manufactures and 
repairs gun mountings, field carriages, and military 
vehicles of every description. It still employs many 
woodworkers, although, so tar as gun carriages are 
concerned, has largely displaced timber for 
constructive purposes. Ammunition and rifle cases 
and other miscellaneous stores are also made here. 
In the wheel factory are to be seen some of the 
most modern and ingenious machines in use in this 
country for wheel construction. Amongst others, 
the spoke-turning, thoating and facing machines are 
conspicuous, whilst those ror felloe turning, round- 
ing, and polishing, are also noticeable. The various 
parts of the wheel are assembled by means of 
hydraulic presses. This machinery is also utilised 
for making heel pegs, tent poles, mallets, etc. In the 
carpenters’ shop is a felloe bending machine, and 
the hydraulic presses for clamping together boxes 
and chests, also special machinery for small arm 
ammunition boxes. The wood machine shop is 
fitted with sawing, planing, boring, mutlile drilling, 
mortising, tenoning, and dovetailing machines. The 
operation of dovetailing is particularly interesting, 


steel 


and is performed with the greatest rapidity. In ac- 
cordance with modern practice, these are driven 


from underground, and shavings, chips, and dust, 
are also drawn away underground by means of 
exhaust ducts. 

The tools in the main machine shop are among 
the largest of their kind in the Arsenal, and many 
of the operations performed approximate more to 
ordinary engineering work than in other shops 
through which the visitor passes. 

Royal Gun Factory. 

The north boring mill is one of the older sections 
of the Royal Gun Factory wherein is carried on the 
manufacture of guns of all classes and calibres, ex- 


cept small-arm rifles and machine guns. Those 
actually turned out at the present time vary in 


calibre, or diameter of internal bore, from 3 in. up 
to the latest type of 12-in. rifled gun with a length 
of 45 ft. The weight of these weapons, without 
accessories, ranges from 3 cwts. to 60 tons. Ordnance 
of larger calibre and considerably heavier weight 
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were manufactured in former years, but they have 
been superseded by the modern gun of smaller 
calibre, greater length, and very much higher muzzle 
velocity and penetrating power. 

The machine tools are, on the whole, of a very 
much larger nature than those in the other depart- 
ments of the Royal Arsenal. They therefore lend 
themselves very readily to single or group electric 
motor driving. The current is supplied from a 
central power station for the Arsenal generally. Con- 
siderable use is made in this factory of magnetic 
clutches. It is interesting to note that the gun 
factory boring mills were worked by horses up to as 
recently as 1842. 

In the main turnery can be seen many large 
machine tools engaged on special operations inc?- 
dental to the manufacture of guns. In the forge 
may be seen a large 40-ton steam hammer. This 
hammer, when first erected, was considered a wonder- 
ful piece of work, and was quite unique in its way, 
but here, as in many other engineering works, the 
steam hammer of abnormal size has given way to the 
superior utility of the hydraulic torging press, a 
fine example of which is to he seen in the west 
forge. The press in question can exert a pressure 
on large forgings of 3,000 tons, and turns out better 
and more uniform work than a steam hammer. 

In the south boring mill are carried on the 
various operations of rifling large guns and also the 
subsequent lapping, gauging, and inspection of the 
same. Rifling consists of cutting along the bore of 
the gun a number of shallow spiral grooves or flutes. 
When the gun is fired a copper band surrounding 
the hase of the projectile is forced into these grooves, 
causing the projectile to revolve on its longer axis 
and steadying it in its flight. Up to about 1856 all 
guns were smooth bore. The machine tools in this 
shop are, in the majority of cases, quite special to 
the particular operations of gun manufacture, and 
they are mostly driven by individual electric motors. 


Royal Laboratory. 

The Royal Laboratory manufactures ammunition 
of all kinds, including shells, fuzes by which the 
shells are detonated, cartridges ranging from the 
small 0.303 in. for rifles to the large self-contained 
cartridges for quick-firing guns, and rockets and 
tubes. A large number of the metal components re- 
quired for these stores and also the metal cases for 
packing ammunition are made in the main factory. 
In contains over 600 machine tools, amongst which 
special mention may be made of a large number of 
automatic machines of the most modern types. These 
machines are so designed that,’ with a minimum 
amount of personal attention, they will, from plain 
bar, produce components jin a finished condition. 

In the smal] arms bullet factory is carried on the 
manufacture of bullets for rifles. These bullets con- 
sist of a soft lead core and an envelope. The former 
gives sufficient weight to allow the bullet to carry 
the required range and assists in keeping it stable 
during flight, and the latter, made sufficiently hard 
to take the rifling in the barrel of the gun, causes 
the bullet to rotate, and gives stability and low 
trajectory. 

In the manufacture of the soft cores, lead of a 
particular composition is placed in hydrauilic presses, 
whence, by the exercise of great pressure, it is 
squirted in the form of rod and cut into lengths as 
required. The envelopes are punched trom long thin 
strips of material and are gradually pressed and 
drawn until they attain the required dimensions and 
shape. The core and envelope are then brought 
together to form the completed bullet. 

In the quick-firing cartridge factory there is much 
of interest. So far as the ammunition itself is con- 
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cerned, it involves the use of an explosive charge 
already made up and ready for insertion in the 
breech of the gun. These charges are usually con 
tained in brass cases, and the system is really an 
extension to large ammunition of the usual design 
of small arms ammunition. The production of 
*Q.F. cases,’ as they are commonly called, com- 


x 


—— 


actual pressures required to carry out some of the 
operations being as much as 1,200 tons. 

In an annexe some of the preliminary operations of 
casting and rolling the metal are performed, and on 
the upper floor the machining operations necessary to 
complete the cases and te produce the smaller com- 
ponents such as anvils, caps, etc., are carried out. 

In the shell foundry the 





hodies of the various 
natures of shot and shell 
are produced and _ pass 
through the requisite 
operations preparatory to 
heing filled with explosive 
charges or fitted into 





quick-firing cartridges. 
The equipment of the de- 
partment comprises 11 
cupolas for the produc- 
tion of iron castings and 
molten iron for conver- 
sion to steel, a number of 
underground furnaces for 
the production of cast 
crucible steel shell of any 
special character, and 
three Tropenas converters 
for the production of the 
larger sizes of cast steel 
shell. The Tropenas pro- 
cess was adopted in the 
shell foundry in 1897, the 
installation being one of 
the first of its kind in 
this country. 


General Particulars. 


It is not easy to assign 





Fic. 1.—MaAtn MAcuine Suor; 


prises:—(1) mixing and 
casting ingots of special 
composition; (2) rolling 
these ingots into strips; 
(3) punching the strips 
into blanks or round discs 
of various sizes and thick- 
(4) converting the 
blanks into “cups”; (5) 
elongating the cups by the 
process of drawing, the 
number of “ draws” vary- 
ing with the sizes to be 
produced ; (6) heading or 
forming the shoulders on 
the drawn cases, together 
with trimming and subse- 
quent minor machine 
operations. It will be 
readily understood that 
this series of operations 
necessitates very severe 
treatment to the metal, 
and to enable it to satis- 
factorily undergo these 
operations it has to be 
thoroughly annealed at 
the various stages of 
manufacture. The 
machinery here is mostly 
hydraulic, the pressure 
used ranging up to thres 
tons per square inch, the 


nesses ; 


Woo.wicH 


even an approximate date 


ARSENAL. to the original foundation 
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of the Royal Arsenal. There is, however, no doubt 
that the Royal Carriage Department and Royal 
Laboratory existed in embryo in the 17th century, 
and that ordnance were proved here at the same 
period. 

On the site now occupied by the pattern room for 

laboratory stores, it is probable that a building 
existed as far back as the 
14th century. This build- 
ing came into the posses- 
sion of the Government 
about the middle of the 
l6th century, and was 
occupied by the Master- 
General of the Ordnance, 
a position held for some 
vears by Prince Rupert. 
Incidentally, it may be 
observed, that the present 
Arsenal wharf is built on 
an old riverside terrace 
formerly known as Prince 
Rupert’s Walk. The exist- 
ing laboratory pattern 
room was erected in 1719 
from designs by the fam- 
architect, Sir John 
Vanbrugh. It was for 
some years used as a place 
of instruction for the 
Royal Artillery Cadets. 
Adjoining the building 
was a tower, pulled down 
in 1786. 


ous 


In 1716 the casting of 
ordnance was removed 
from Moorfields to Wool- 
wich, and the old brass 
foundry, now used as a tinmen’s shop, was then 
erected in which to carry on the work. This foundry 
is also said to have been built to the design of Sir 
John Vanburgh. The official who was then responsible 
for the manufacture of guns, called the Proof 


Fic, 
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Master, occupied a residence alongside the foundry, 
and over one of its doors was placed a handsome 
stained window, which has since been removed to the 
new offices of the Chief Superintendent of Ordnance 
Factories. 

The description “‘ Royal Arsenal’’ was first given 
to the establishment in 1805. Prior to that it was 


3.—IRon AND STEEL Founpry; SHELL CASTING 
DEPARTMENT AT WOOLWICH ARSENAL. 


known as the ‘‘ Royal Warren,” and in still earlier 
times as ‘‘ Woolwich Tower Place.’’ 

Convict labour was largely used in the extension 
works up to 1856, and the remains of prisoners have 
not infrequently been found in the course of exca- 
vations, in some cases 
with shackles still at- 
tached. 

There are various mili- 
tary and naval establish- 
ments located within the 
boundaries of the Royal 
Arsenal, such as the Army 
Ordnance Department, 
the Army Inspection De- 
partment, and the Naval 
Ordnance Department. 
The Ordnance Factories 
comprise :—(a) The Royal 
Laboratory, which is 
mainly concerned with 
the design and manufac- 
ture of ammunition. (b) 
The Royal Carriage De- 
partment, in which are 
designed and manufac- 
tured gun-mountings aud 
carriages and military 
vehicles of all descrip- 
tions. (¢) The Royal Gun 
Factory, which designs 
and manufactures guns 
and torpedoes. (d) The 
Building Works Depart- 
ment, which constructs 
and maintains al] Arsenal 

Dn 
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buildings, roads, and railways, and supplies electric 
and hydraulic power, and gas. These, with the gun- 
powder factory at Waltham Abbey, and the small 
arms factory at Enfield Lock, constitute what are 
collectively known as the Royal Ordnance Factories. 

The extreme length and maximum breadth of the 
Arsenal are rather more than three miles and one 
mile respectively. Its total area amounts to about 
1,285 acres, of which 407 acres are contained within 
the boundary walls and 89 acres are covered with 
buildings. For the traasport of stores and 
material there are 15 miles of broad gauge 
railway, served by locomotives, chiefly of the four- 
wheel coupled type; also 32 miles of narrow-gauge 
railway, served by steam and oil locomotives. A 
properly organised passenger service is also a feature 
of this railway system, working to a regulated time 
table, with stopping places en route. Such ar- 
commodation effects a very considerable saving of 
time in traversing the somewhat extended distances. 
Along the main avenues within the Arsenal asphalt 
tracks for cycle traffic have also been laid down and 
are largely used. 

The number of persons employed in the Royal 
Arsenal varies considerably according to circum- 
stances. During the busiest period (1901) of the 
South African War the numbers exceeded 11,000 in 
the Koval Laboratory, 3,700 in the Royal Carriage 
Department, 3,500 in the Royal Gun Factory, and 
2,400 in the Building Works and Centrai Depart- 
ments. 








The Gayley Dry-Blast Process. 


Dr. James Gayley recently gave an interesting ac- 
count of the evolution of the dry-blast process for blast 
furnaces associated with his name, setting out the results 
obtained at several works as follows :—Works A obtained 
a decrease in coke consumption of 10.5 per cent. and an 
increase In output of 23 per cent.; works  obtainea a ae 
crease in coke consumption of 6 per cent. and an increase 
in output of 15.3 per cent. ; works C obtained a decrease 
in coke consumption of 9.8 per cent. and an increase in 
output of 11.8 per cent.; works D obtained a decrease 
in coke consumption of 10.5 per cent. and an increase 
in output of 16 per cent. Proceeding, Dr. Gayley 
pointed out that the results obtained at different plants 
are modified by the raw materia! used, and the persona! 


equation of the management enters into it. ‘‘The re 
sults given above,’’ he said, ‘‘are taken from works in 
three different countries. ‘he claim I perso: aliv make 


for the process is that with an increase in output of 
10 per cent. the saving in fuel per ton of iron will Be 
reduced 10 per cent., and [ consider this conservative. 
One of the advantages obtained through dry air is the 
elasticity it permits in the furnace operations to meet 
business conditions. If trade is dull the furnace can be 
operated to secure the maximum of fuel economy with a 
small increase in output, but when trade is “ boom.ng 

and pig-iron is in demand, and ineresecd output is mor 
desirable than a saving in fuel, the furnace can readily 
be made to respond. In addition, it is found that the 
furnace works with creater revularitv. and in eo re 
a more uniform metal is produced, and a required grade 
of meta] can be made with precision. In low-silicon 
irons the sulphur does not increase as it does when 
natural air is used. The saving in coke effects a corre- 
sponding saving in the limestone necessary to flux the ash 
of the coke, and there is less phosphorus entering the 
metal. As the furnace charges settle more regularly, 
there is less fine ore carried over with the gases.” — 





Tue gross value of the estate of the late Mr. H. J. 
Pearson, of the Beeston Foundry Company, Limited, is 
£51,758, with net personalty £49,436. 





Points for Young Moulders, 





Never lose sight of the fact that iron gaggers are 
heavier than the same proportion of sand. 

A hanging body of sand would stand a better chance 
of being 1ifved by having no gagger, than by having 
a lot of short gaggers coming up but a short distance 
between the bars. 

Keep the top of the pouring runners free from .oose 
sand around the hole, by packing it firmly with the 
hand. 

Never pour a ladle of iron without skimming; and 
stand so that you need not move after commencing to 
pour. 

If the castings are light, they should not be left 
in the sand over night, as they are apt to get rusty. 

Castings that will keep red-hot for two or three 
hours after being poured, are best covered over with 
sand until they become cold, since leaving them ex- 
posed to the effects of the atmosphere destroys the 
good colour of a casting, and its strength. 

Dry-sand moulds should generally be rammed harder 
than green-sand moulds. 

Dry sand does not require as much venting as green 
sand, and many moulds can be cast without venting. 

Less gas is created with dry sand than green sand, 
and if a mould is thoroughly dried, there is no steam 
to contend with. 

When ramming dry-sand moulds, be just as care 
ful to avoid hitting the pattern with the rammer as 
in the case of green-sand moulds. 

All joints made on dry sand or loam moulds must be 
pressed or sleeked down, so as to leave a fin upon 
the casting, as this class of mould would crush, if 
the joints were left as the mould was parted. 

According to an old maxim, it is better to have a 
fin than a crush, the truth of which many old ex- 
perienced moulders have found to their sorrow. 

When finishing dry-sand moulds, sand should never 
be patched or sleeked on smooth or sleeked surfaces. 

Dry-sand mixtures vary according to the kind of sand 
or loam used; almost every shop has a different way 
of mixing dry sand and loam. 

A close mixture of loam or dry sand is very liable to 
scab, while if it is too open the mould will not stand 
the dropping or washing effect of the iron when 
poured, 

Experience is generally required to get the correct 
proportions of sharp and loam sands to mix together, 
though some few places have a natural loam or dry 
sand that requires no such mixing. 

Dry sand or loam moulds, if not thoroughly dried, 
generally cause a casting to become scabbed. 

A casting poured hot will finish up cleaner than 
one poured dull, providing both are free from scabs. 

Cast iron will stand more strain slightly warm than 
when very cold, and the same is true of wrought iron. 
In very cold weather, chains should not be strained 
in hoisting as much as in the summer time; sometimes 
it is best to warm a cold chain before hoisting a heavy 
weight. 

It is not safe for two-ply chains to hoist any more 
than: —20 tons with a l-in. chain; 14 tons with a 
i-in. chain; 10 tons with a 3-in. chain; 6 tons with a 
Sin. chain; 3 tons with a }-in. chain. If the chains 
are not made of the best iron, they should not be 
used to hoist more than two-thirds of the weights 
given. 

When learning your trade, don’t let your conceit run 
off with your common sense, as such conduct makes 
your superiors dislike you, and also hinders your ad- 
vancement. 

Whenever you want to know anything, if vou have 
friends they will tell vou, and without such help you 
can do but little. 
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Blast-Quantity and Pressure in Cupola Working’ 


_--—— 


By F. J. Cook. 


The author considers that no apology is needed 
for bringing before a body of foundrymen a research 
on cupola working. Probably from the very incep- 
tion of its use, the cupola has been quite a burning 
question—in more senses than one—with those who 
have had to exercise control over its management. It 
has generally been considered that each cupola is a 
law unto itself, and in many instances in the past 
one might also include the cupola attendant in the 
same category, there being times. when probably 
more thought was spent on how to manage the at- 
tendant than on the cupola itself. That the results 
of the cupola are amenabie to proper scientific laws 
is now, perhaps more than ever, being generally con- 
ceded, and during the last two or three years quite 
a number of Papers have been read before societies, 
in which observant workers have given the results of 
their experience. In most cases, however, these have 
consisted mainly of opinions rather than the resulis 
of regular research, On many occasions it has been 
stated that reliable data are required on the air- 
blast before the working of the cupola can be put 
upon a scientific basis, and the present Paper con- 
tains particulars of a research undertaken with the 
object of ascertaining the relation of blast quantity 
and pressure to quantity of iron melted in the work- 
ing of cupolas. In most of the theories which have 
been advanced up to the present time the quantity 
of iron melted per hour has been supposed to bear a 
definite relation to either the pressure or quantity of 
air supplied in the blast. But the inconsistencies 
arising from the attempted application to different 
cupolas of formulae based on these theories, have led 
the author of this Paper to look for some more re- 
liable, if slightly less simple, law which would apply 
to all cupolas, and by means of which cupolas might 
he standardised and worked with the maximum 
economy and efficiency. In order to investigate such 
a law, it is essential that it should be possible to 
measure both quantity and pressure of air-blast with 
reasonable accuracy, and it is also advisable that it 
should be possible to vary each of these factors in- 
dependently of the other to some extent. Such inde- 
pendent variation is bound to occur naturally in a 
small degree, owing to variation in the closeness with 
which the cupola contents pack themselves; but it 
might, of course, be produced artificially by contract- 
ing the area of the tuyeres. 

The author has for many years had under con- 
sideration the action of blast pressure, but for a very 
long time was unable to investigate the distinctive 
action of quantity, apart from pressure, owing to the 
want of proper measuring apparatus, The advent of 
pneumatic tools and the wider adoption of compressed 
air has, however, lately led to much thought and re- 
search on the measurement of compressed air, and 
the results obtained by various investigators have 
been helpful in the design of an apparatus suitable 
for the experiments under consideration. 

There are now many well-recognised methods of 
measuring the flow of air, and the following alterna- 
tives were carefully considered hefore making a final 
selection : 

_ (1). By Pitot tube readings of the average velocity 
ina pipe. 


* British Foundrymen’s Association Convention Paper. 


(2). By the pressure drop across a circular, sharp- 
edged orifice. 

(3). By the 
nozzle. 

(4) By the change of pressure between the entrance 
and throat of a Venturi tube, or convergent-divergent 
nozzle. 

No. 1 has the advantage that very little special 
apparatus is necessary, the two Pitot tubes, with 
their pass-in glands and manometer gauge being all 
that is required to measure the velocity in any paral- 
lel portion of the air main, the true average velocity 
being obtained by correctly averaging the velocity 
found between the centre and the walls of the pipe. 
This method was used for the preliminary experi- 
ments, and the readings so obtained were very useful 
when designing the apparatus finally adopted, A 
the velocity in the air main was very low. the maxi- 
mum pressure d.fference in the P.tot tubes was only 
from 0.9 in. to 1.1 in. water gauge. With this ‘ow 
head an error of 0.1 in. in reading the manometer 
gauge makes an error of 5 per cent. in the result. 
This uncertainty of accurate reading caused the Pitot 
tube method to be discarded in favour of one in 
which a greater pressure difference was obtained by 
increasing the velocity locally ; 


ressure drop across a convergent 
P 
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No. 2 is the most obvious way of increasing the 
velocity locally, but has the great disadvantage that 
the resulting pressure difference is almost entirely 
lost. Further, the simple formula for calculating 
flow through an orifice assumes that the fluid has 
free access to the orifice from all sides and that the 
velocity of approach is negligible. Where such con- 
ditions are not obtainable, a complicated and uneer- 
tain correction is necessary for velocity of approach. 
The necessity for such correction might have been 
avoided by considerably increasing the diameter of 
the blast pipe in which the orifice was to be fitted, 
but this alternative was considered too cumbersome 
and costly. 

No. 3 has the disadvantages mentioned against 
No. 2, and was discarded for the same reasons. 

No, 4 was the method finally adopted. It has the 
considerable advantage that the greater portion of 
the pressure drop which is utilised for measuring the 
velocity is recovered by the air before leaving the 
tube. For instance, with a pressure drop of 6 in. 
water between the entrance and the throat of the 
Venturi tube, the drop between the entrance and the 
exit was only about 1 in. water. In this case an 
error in reading the manometer gauge of 0.1 in. is 
only productive of an error less than 1 per cent. in 
the calculated volume of air passing. The propor- 
tions and arrangement of the apparatus used are 
shown in Fig. 1. 
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The particular formula for calculating the flow of 


air through the Venturi tube 
follows : — 
‘Pp 
Lbs. of air per minute = 541 x = = 


Where H 
and throat in inches water gauge, P = 


illustrated is as 


v 
pressure difference between entrance 
absolute pres- 


sure of air in pipe in lbs. per sq. in. (which takes 


into account the height of the barometer), and T 
absolute temperature of air in pipe (deg. F.). 


If it is desired to express the flow in cubic feet 


per minute the formula becomes :— 


x T 


Ju 
200 x jp 


a/ 


Cubic feet per minute 


Where H, T and P mean the same as before, and 
the volume is that occupied by the air at the pressure 


and temperature within the blast pipe. 


The general formula for calculating flow through 
a Venturi tube and the first principles from which it 


is derived will be found in the appendix. 
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air below that to be obtained with the lowest speed 
of motor, the blower intake was throttled. 


TABLE I.—Particulars of Cupolas. 











Cupola .. ats a | A. oe 
Diameter at melting zone | 2’3 3 6 
Area of tuyeres in sq. inches .. } 94.4 91.2 
ae as ss sees i 
ee ne 6 15 
Height from top row of tuyeres to charging} i 
door sill sk sn a én --| 13°21” 13" 4 
Number of tuyeres se ee vol 38 q 
Rows of tuyeres te jin ws < 2 2 


* AZ=Area across cupola at melting zone. 
AT =Total area of tuyeres. 


After some preliminary investigations, it was de 
cided to ascertain the maximum output of molten 
iron that could be obtained with varying conditions 
of blast. The routine observed was to start up the 
cupolas in the ordinary way and in half an hour or 
so after the blast had been put on—which was con- 


TABLE II].—Summary of Tests. 


Test Number oe os 1. 








2. 3 4. 5. 6. 7. 8. 9. 10. 11. 12. 
Cupola ae oe on A A A A A B B B B B B B 
Cubic feet of air per min- 
ute* ‘a - --| 2,155 2,433 2,710 2,616 2,810 2,780 2,736 2,894.4 3.020 3,135 3,236 3,471 
Height of barometer we 30” 29.62 29.33” 29.44" 29.8” 29.5” 29.8” 29.44” 29.3” 29.5” 29.4" | 28.94" 
Average Ibs. of air per min- | 
ute oa on om 171 192 214 206 227 222 221 231.5 242 255 267 285 
Pressure of blast in ounces 9} 10 ll 14} 15 10 11} 14 14} 15 16 18 
Average of W x rp 526 606 710 784 880 702 750 | 866 922 987 1,069 | 1,210 
Metal melted per hour 4 tons 4 tons | 5 tons | 6 tons | 5 tons’ 5 tons | 6 tons: 7 tons | 7 tons 8 tons | 9 tons | 10 tons 
8 cwts. | 18 cwts.| 5 cwts. 12 cwts. 4 cwts. | 8 cwts. 12 cwts. 10 cwts.| 8 cwts. 
Average composition of 
metal: Silicon .. 2.7% | 
Average composition of i} 
metal : Phosphorus 1.5% | }throughojut all the| tests. 
Coke used per 10 cwt. f 
charge ‘“ ee =| 85 Ibs. \ 
Average carbon in coke =| 92% |/ | 
Lbs. of metal melted per | | | 
minute per sq. ft. area of ° | 
melting zone as ae 41.2 45.9 49.2 56.3 52.5 20.17 24.83 27.1 29.5 32.98 36.3 38.66 
Cubic feet* of air per ton of | | 
iron melted os ..| 29,386 29,730 | 30,970 | 26,160 | 30,106 | 33,000 | 25,560 | 24,806 23.760 22,080 | 20,640 | 20,820 
Average value of Ibs. of air | | | | 
x .’ pressure in ounces 
+ tons of melted metal..' 119.5 123.8 127.2 118.3 157 135 117.1 123.8 121.3 116 113.6 121 
Condition of metal fairly hot. very white not very; rather fairly hot. hot. | very white | hot at 
hot. hot. hot. | hot at | dull. hot. | hot. hot. — _ first, 
first, | became 
became | dull 
very dull aiter- 
after- wards. 


| wards. | 


* Volume measured at pressure and temperature existing in the blast pipe. 


P = Pressure of blast in ounces. 
W = (bs. of air per minute. 


It may be observed here that the common practice 
of measuring air by volume is evidently less desirable 
than that of measuring it by weight, since the amount 
of oxygen available for combustion of the coke and 
melting of metal in a cupola is directly proportional 
to the weight of air supplied, but is only propor- 
tional to the volume after suitable corrections for 
pressure and temperature have been applied, which 
corrections will vary from day to day, if not from 
hour to hour. For this reason the measurements of 
quantity of air per minute have been considered in 
terms of weight throughout this Paper. 

Two cupolas of the dimensions given in Table I. 
were available for experiments, It will be noticed 
that these not only vary in their diameters at the 
melting zone, but that the smaller one has a grea ~~ 
tuyere area than the larger. So if formule can be 
adduced to which these two very differently propor- 
tioned cupolas will conform, they might reasonably 
be considered correct for cupolas in general. Air was 
supplied by a “ Piftin ’’ type of rotary blower driven 
by a variable-speed electric motor. For outputs of 


sidered sufficient time t’ insure that the coke bed 
had reached the normal height—the blower was regu- 
lated to give the desired output of air, the cupola 
was emptied of all molten metal and the trial com- 
menced. Every care was taken to insure comparative 
working, the metal was weighed to pounds, the coke 
measured, the stock Kept up to the level of the cupola 
charging-door sill, and all tuyere sight-holes and slag- 
holes kept closed during the trials, which lasted from 
one half-hour to one hour each. 

Readings of quantity and pressure of the blast were 
taken every 2} minutes and the molten metal was 
measured in the same ladle for each test and inde- 
pendently checked by three persons. The whole of 
the metal melted during each trial was kept in the 
ladle before pouring. The summary of the results are 
given in Table TI. 

One of the outstanding features of these results is 
the regular working which ensued during each trial, 
the average of pressure multiplied by quantity prac- 
tically equalling (and in some cases actually so) aver- 
age pressure multiplied by average quantity. The 
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output given is the maximum which can be obtained 
over a short period. Over a fair afternoon’s blow the 
large cupola gives within 10 per cent. of the maximum 
shown in Table II., and the small one within 15 per 
cent, 

Mr. John Jermain Porter, late Professor of the 
University of Cincinnatti, U.S.A., in an article which 
appeared a short time ago in the ‘ Engineering 
Magazine,” stated that: “The maximum output of 
a cupola was obtained with 25 to 30 Ibs, of air per 
sq. ft, area of melting zone.’’ To this theory the large 
cupola approximated, but although the figures stated 
give a margin of 20 per cent., yet it is obvious they 
will not apply in the case of the small cupola, seeing 
that the minimum air supplied was 43 and the 
maximum 57 Ibs. per sq. ft. area of melting zone. 

The results of the trials with which this Paper 
deals were first set down graphically to the standard 
of Ibs. of air supplied per minute, as shown in Fig. 2, 
when it was found that the spots did not conform to 
any regular curve. Also, during the trials it had 
been found that it was easily possible to get different 
outputs of metal melted with approximately the same 
quantity of air supplied but with varying pressure 
(see trials 6 and 7), the stock being more loosely 
packed in the cupola in the one case than the other, 
and thus offering less resistance to the air and re- 
ducing the pressure, 


o Mir per 
Fic. 2. 
(Figures Correspond to the Numbers of the 
Trials in Table IT.) 


Dr. Moldenke, in a recent article, shows that the 
melting zone in a cupola is probably around an in- 
verted cone, with which the author agrees. The pro- 
portions of this cone will necessarily be dependent 
upon the penetrating influence and velocity of the 
blast due to its pressure as well as to the quantity 
of air. It, therefore, pressure and quantity are both 
dominating factors, any theory that leaves out one 
or the other is not based on sound principles. 

The results of the tests were next set down graphi- 
cally in terms of lbs, of air per minute multiplied 
by ,/ pressure of air in ounces, when all the result 
were found to be so consistently close to a straight 
line diagram (see Fig. 3) that there are good grounds 
for assuming that this method of calculating the 
ratio of air to metal melted is quite sound and cor- 
rect in practice. It is to be noted that ./P. is a 
measure of the mean velocity of the air through 
the cupola. The points plotted in Figs. 2 and 3 are 
taken from both the cupolas under test, as will be 
seen, and the point in the middle of the series in 
Fig. 3 which lies some way below the straight line, 
is actually that corresponding to the extreme range 
of the smaller cupola. It must not be objected that 
this point does not confirm well to the straight line 
law, for in this case the amount of air introduced was 
excessive, being so great as to introduce serious oxi- 
dation of the metal, Test No. 12 showed signs of 
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oxidation by the brown colour of the gases given 
off at the top of the cupola, while test No. 5 showed 
very excessive oxidation to be taking place, which 
accounts for the reduced output. 

As may be expected, there is a limit to the rate 
of output of any cupola, and it is excessive oxidation 
which will in general set this limit. Again a com- 
parison of the dimensions and results obtained with 
the two cupolas from which the points on Fig. 3 
were plotted shows that the maximum weights of iron 
per hour which could be melted were approximately 
proportional to the diameters of the melting zones. 
These conclusions may be combined into two quite 
simple laws, as follows : 

(1), That the output of any cupola up to its maxi- 
mum value in tons per hour is equal to the product of 
the air supplied in lbs. per minute multiplied by the 
./pressure of the air in ounces and divided by 120. 

(z). That the maximum possible rate of successful 
output will be obtained when the ,/ pressure of the 
blast in ounces multiplied by the quantity of blast 
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Fig. 3. 


(Figures Correspond to the Numbers of the 
Trials in Table II.) 


in lbs. per minute divided by diameter of melting 
zone in feet = 330. 
w JP. 
D 
When P = gauge pressure of air in ounces, 
W = quantity of air in lbs. per minute, and D = diameter 
of melting zone in feet. 

The points corresponding to this formula for the 
two cupolas under consideration are marked X on 
Fig. 3. 

In addition to the blast pressure, as distinct from 
quantity, having an effect upon the melting ratio in 
a cupola, it also has a large bearing on the quality 
of the metal produced. The author some time ago 
undertook some experiments to ascertain the effect 
of blast pressure upon the metal melted.* These ex- 


* See South Staffordshire Iron and Steel{Institution Proceed- 
ings, 1910. 


= 330 
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periments were made in a small experimental cupola 
and with small tuyeres ; every care was taken to ensure 
similar conditions—with the exception of pressure—in 
each test. The tuyeres were made up to the same 
size each time with ganister, and the pressure was 
kept under complete contro! by means ot screw-down 
valves. Several kinds of pig-iron were investigated, 
and tig. 4 is typical of the resultant diagram. This 
figure shows the hardness of the metal to increase 
directly as the blast pressure, the ordinates practi- 
cally falling on a straight line. The transverse and 
results show an increase in strength along 
with hardness up to a point, after which a decreas 
This diagram is characteristic of all the irons 
h, except in one point, namely, that 
for the iron to which the curves plotted in Fig. 4 
which was ordinary No. 3 pig, the 
peuks in both the transverse and tensile test 
curves occur at the same blast pressure and 
hardness; but as the irons experimented with belong 
more to the harder class, so did the peaks of the two 
curves become more divided, the peak of the trans- 
verse curve in the harder class of metal being asso- 
ciated with rather lower hardness and blast pressure 
than that which gave the highest tensile results. The 
alteration in chemical composition in the series of 
tests under consideration was as follows:—-Total car- 
bon decreased from 3.4 per cent. to 3,12 per cent 
practically in even stages; combined carbon, of which 
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there was only a faint trace in the original pig-iron, 
showed no percepta ble increase up to 1Z ounce blast 
pressure, then increased to 0.10 per cent. at 16 ounce 
U.16 per cent. at and 0.26 per cent. at - 
ounce pressure. Sulphur increased from 0.01 per cent 
to U.U+d per cent,, practically the same increase being 
shown in each test. Phosphorus and manganese re- 
mained normal throughout, and siiicon, of which the 
original pig contained 3.26 per cent., was rather 
erratic, showing no regular tendency to increase or 
decrease, Although the tests were taken under ex- 
ceptional conditions, and would necessarily vary with 
ditterent types of cupola and metal melted, yet the 
tendency would he in the direction indicated in this 
particular case. 

As pressure has heen shown to be of much import- 
ance, it necessarily follows that the size of the tuyeres 
(on which pressure so largely depends) should receive 
careful consideration, and it is the author’s opinion 
that, where the castings are required to have the 
maximum softness, the total area of the tuyeres should 
not be over 1/6th the area of the melting zone. For 
general engineering work, which is usually much 
heavier than the former, and where iron closer in 
texture is desired, the tuyere area should be about 
1/9th the area of melting zone, and for steam and 
gas-engine cylinder and similar work the total tuyere 


20 ounce, 





should be from 1/12th to the area 
across the melting zone. 

Tne height of the cupola from the top of the 
tuyeres to the charging-door sill appears to also have 
a bearing on the efficiency of the cupola. The ress'ts 
of a great many particulars published in the technical 
pres, have shown that where this dimension has been 
not less than 24 to three times the diameter across the 
melting zone, the cupolas have given much better 
results than in cases where+rthe dimension has been 
less. 

An item of very great importance in the economical] 
working of a cupola is the quality and quantity of 
coke used. Probably Mr. Jermain Porter has done 
more work* on the thermo efficiency of coke in the 
cupola than anyone else, and in the article previously 
referred to he states that with coke containing 90 per 
cent. of carbon the consumption subsequent to the bed 
with well designed and economically worked cupolas 
should not exceed 0.09 lbs. per lb. of metal melted. 
In the experiments under consideration the average 
composition of the coke was 92 per cent. carbon, and 
the consumption was 0.075 ibs. per lb. of iron melted, 


areu 


1/16th 


Summary. 

The author’s opinions and experience, together with 
the results of the tests given, lead him to the follow- 
ing conclusions : 

(1). That both pressure and quantity of blast have 
to be considered in cupola working. 

(2). That an average of 120—in terms of quan- 
tity of air in tbs., multiplied by ./pressure in ounces— 
is required to melt one ton of ordinary phosphoric 
iron, 

(3) That the maximum output of metal melted per 
hour is more nearly comparative to diameters of 
cupolas than areas of same. (This also appears to 
be borne out by the remarks of Dr. Moldenke in the 
‘ Foundry,’ December, 1912.) 

(4) That the maximum output of a cupola will be 
obtained when the pressure and quantity of the blast 
in ozs. and lhs. per minute respectively, are so ad 

P 


justed that > = 330, D being the diameter of the 


melting zone in feet. 

(4a) That any fnrth»r inerease in the p oduet W ./P 
hevond that determined in conclusion (4), results in 
excessive oxidation of the metal in the cupola, 

(5) That iron melted in a cupola is affected in hard- 
ness directly as the pressure of blast used. 

(6) That in consequence of (5) the total area of 
the tuyeres employed should be regulated according 
to the class of iron being melted, small areas being 
used when greater hardness is required. 

(7) That the height of the cupola, from the top 
tuyeres to the charging-door sill should not be less 
than two and a half to three times the diameter 
across the melting zone. 

(8) That the coke consumption in a well-designed 
cupola need not be more than 0.075 to 0.09 Ibs. per 
ib. of ordinary phosphoric iron melted, when the coke 
contains from 90 to 92 per cent. of carbon. 

In conclusion, the best thanks of the author are 
due, and are hereby accorded, to Mr. J. M. Walshe, 
A.M.I.E.E., for his valuable assistance with the 
formulae and design of apparatus used, without which 
the author could not have undertaken the work; 10 
Mr. R. A. Hayes, M.A., for assistance in several 
directions, and to Messrs. Belliss & Morcom, Limited, 
for allowing the results to be published. 


* See Report of Eighth International Congress of Applied 
Chemistry, Vol, 3. 
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Appendix. 
Calculation of the flow of air through a Venturi tube. 


fl Thermometer 
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= in et 
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(P )Gauge 


Let the changes of pressure in the air as it flows 
through the tube be so small that the density may be 
taken as constant=w lbs. per cub, ft. 


\ at the 

| inlet 

Let P, and P, be the pressures in Ibs. per sq. ft. | end 
»  V,andV,,, ,, velocities in ft. per sec. ; and 

» aAjandA,,, ,, areas of section of tube in \ throat 

sq. ft. | of the 

» dandd, ,, ,, dias. of section of tube in tube 
ft. re- 

| spee- 

tively 


s 1 
Then the volume of 1 lb. of air = an eubie ft. aud hence 
the work done in pushing 1 lb. of air from the inlet end 
> 
to the throat = : 1 Fe ft. lbs. 


This work all goes to increase kinetic energy 
73 72 a 
. V2 aie 1 an i— oo ys y;2 
w 


“2g 2g 
) 
s (P, — P,). - — a. 
But since the density of the air is practically unaltered 
: “4 2 
(as has been assumed) ., v. = A : ay? 
i ~— Pe i 
Var 2 Vi ay Ve gil) 
2 : Nats 
= —* (P, — P.) — — froma. 
a; {2 


A= oo =——— — (Pp, - Pp, 
or \ Jd - d,! all - (Pi - P.) 

Now the cubic ft. of air per sec. flowing into the tube 
= V! A. Hence the weight of air per second 
= V, A; W lbs. 

. wd,’ d,? ee 
Hence flow of air =4 Jer ae” J2gw(P, ~ P,) Ibs. 
per sec. 

If (?, — P,) be expressed in inches of water head, 
and d, and d., be measured in inches, the formula gives 

yx 14a x /2X822 x 624 apa? Shwe 
4 * | 12 * ays — dat 

dy? d,* 

Jd,'—d,! 


Lastly, since 1 cubic ft. of air has a weight of 


J h w lbs. per see. 


144P 

53 T lbs. 
where P is its absolute pressure in lbs. per square inch, 
and T is its absolute temperature in ° F, 

the above formula may be conveniently expressed in 
the form 

/ 144 diyd,? j P1 
/ 2 


Ibs er sec 
/ 53 /a*-d,! /3?™" ‘ 


Flow of air =. 1 


: d,? a.2 Ph 
= . 162 J are / < Ibs.per sec. 


d, and d, being in inches. 
h in inches head of water. 


P in Ibs, per square inch absolute, 
T in F. deg, absolute, 


Hints for Young Patternmakers. 





Every new job is a new problem, but principles 
do not alter, although applications may differ. 

Quickness in pattern-making is measured not by 
time alone, but also by skill and accuracy. 

A pattern’s value is always comparative, the initial 
cost being relative to the value of the castings pro- 
duced. 

Know when, where and how to split or divide a 
pattern. It means all the difference between a 
serviceable and unserviceable tool. 

Split or divided patterns should be well varnished 
on their joints. They will probably be more ex- 
posed to moisture (from the moulder’s ‘ swab ’’) 
than any other portion of your pattern. 

Taper is like charity; be as liberal as you can 
afford. 

Excessive taper should be accounted for in the 
core-box or strickle. 

Be generous, almost extravagant—consistent with 
reason—in the taper given for deep top prints. 
This also applies to bottom prints of deep .pattern 
lifts. 

In the taper given for the pattern and core-box 
for the same job, exercise judgment and be sure that 
you do not rob one at the expense of the other. 

There is no definite taper allowance. The limit 
of taper must be governed by the casting design and 
its uses. 

For accurate core work don’t leave the taper for 
the core-maker or moulder to “rub off.” His 
methods for doing this are as unsatisfactory as the 
tools he uses for this purpose. ‘‘ Carding” or rasp 
files are not conducive to accurate workmanship. 

If a portion of a pattern can be ‘‘ worked ’’ loose 
and is easily ‘‘ get-at-able,”’ it is preferable in every 
wav to a drawback or false core. 

Skewers for ‘“ holding’’ loose pieces in position 
should be easy, accurate fitments. If they fit too 
icorely they are questionable blessings, or if too 
tightly they are a curse, and the cause of many. 

Screws are to be preferred to skewers for attaching 
loose pieces, assuming that every facility is given 
for their removal. 

Skewers usually only define, but do not retain loose 
pieces into position. Screws both define and retain 
in position, but their uses are limited by their ac- 
ce-sibility. 

Round-headed screws are more suitable than the 
countersunk variety for loose pieces. Their heads 
heing visible, require no ‘‘searching’’ for the socket 
for their detachment. 

If dovetails can be utilised for loose pieces they 
are to be preferred to either screws or skewers, as 
during the ramming up of the mould no disturbing 
influences take place, such as the removal of these 
latter. 

The use of dovetails being conditional, they must 
he true, accurate fitments, and to be so for repeat 
jobs, should be made of metal both tail and socket. 

Wood dovetails are always questionable. They are 
very liable to shrink, warp, and expand owing to 
the moisture and the varying temperatures to which 
they are subjected. 

Rapping plates are necessities, not lururies. To 
omit them is to reduce the value of your work. 

The position of a rapping plate’s rapping hole is 
that point which. directed upon by force, is most 
susceptible to vibration caused by the force im- 
pact. 

Ranving plates in their right positions prolong the 
‘life’? of a pattern and therefore increase its value. 

\ rapving plate in a wrong position is onlv 9 
queer, useless form of ornamentation, 
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Semi-Steel.” 


By M. Riddell. 


Ironfounders have for long been impressed with 

the limitations of cast iron, caused by the nature 
and quantity of tne various elements which are in- 
evitably associated in that product. This impression 
becomes accentuated by the knowledge that steel, 
which exhibits such superior mechanical qualities, is 
really a purified or refined cast iron. Various sug- 
gestions for improving the qualities of the metal by 
introducing other ingredients into its constitution 
have, from time to time, been proposed. Prof. 
Turner mentions that the ‘‘ physics’’ described with 
this object in view have ranged from tin to tobacco 
uice, 
: The method in which we are particularly interested 
at present, is that of casting from mixtures of pig- 
iron and steel in varying proportions, the product 
beng known by the somewhat euphonious title of 
** Semi-steel.””. The choice of name is rather unfor- 
tunate, because the casting produced possesses none 
of the special virtues which we associate with steel. 
It lacks ductility and can be neither forged nor 
welded. The utmost that can be claimed for the 
mixture is that it is a superior form of cast iron. 

Concerning the process itself and the benefits 
which are claimed to be conferred upon the casting, 
there is, in this country at least, considerable 
diversity of opinion. The difficulties connected with 
the melting of steel in the cupola and the prevalence 
of hard spots and sponginess appear to some as in- 
surmountable. It is these difficulties which this 
Paper proposes to investigate, in the hope taat the 
theories and explanations offered may be of some 
service to others in overcoming their troubles with 
semi-steel. 

The notion that castings could be improved in 
their mechanical properties by mixing wrought iron, 
which may be considered to be a very mild steel, or 
steel itself with pig-iron is by no means a new one. 
So far back as 1846 we find in the records of the 
Patent Office that a Mr. Sterling took out several 
patents for a method of toughening cast iron by 
melting wrought scrap and pig-iron together. He 
claimed that with 10 per cent. wrought scrap he got 
an increase of 10 per cent. in the strength of the 
casting, with 20 per cent. the increased strength was 
30 per cent., and with 30 per cent. the improvement 
in the strength was 60 per cent. The last figures 
represent the maximum improvement claimed by 
Sterling for his process, as he states that with 
greater percentages of scrap, the strength of the 
casting was found to decline. With regard to prac- 
tical working of the process he makes the significant 
statement, that tne improvement depended very 
largely on the nature of the pig-iron and that some 
brands proved more suitable than others. 

The difficulty of fixing on the suitable brands of 
iron, along with the inevitable difficulty of melting 
and casting sound castings from such mixtures, are 
doubtless responsible for the method not having been 
commercially pursued. 

Sterling’s method of preparing the mixture in 
volved tne placing of wrought iron in the pig beds 
and casting the pig-iron round it. His idea was that 
both metals would melt and come down together in 
the cupola, thereby producing a homogeneous result. 


* British Foundrymen’s Association Convention Paper, 


In America the incredsing shortage in the sup- 
plies of cold-blast irons caused the ironfounders 
there, and especially those who were interested in 
the manufacture of rolling-mill rolls, pinions, car 
wheels and sucn like, to direct their attention to the 
finding of a substitute. Through perseverance and 
close attention to details the casting of so-called 
semi-steel mixtures has become an important and 
integral part of the American foundry business. It 
is common practice in a great many machinery and 
jobbing shops, while several of the largest foundries 
adopt the method entirely for all their castings. 

At first much difficulty was experienced in getting 
homogeneous metal on account of the steel not mix- 
ing or entering evenly into combination with the 
iron. ‘To overeome this difficulty various expedients 
were adopted, such as Sterling’s method of casting 
pig-iron round the steel and also that of melting 
pig-iron and steel scrap together and casting into 
pigs to be remelted for the final casting, as is some- 
times done with ordinary pig-iron mixtures. 

In American foundries, chemical analysis plays «n 
important part in the regulation of cupola mixtures 
and there is no doubt that a large part of their 
success with semi-steel is due to this fact. A know- 
ledge of the materials at our disposal, as well as of 
their physical and other properties and their he- 
haviour in the cupola, is of immense assistance in 
obtaining regular and satisfactory results. In the 
case of semi-steel mixtures such knowledge is indis- 
pensible for reliable and satisfactory working. 

All the metalloids which are found in pig-iron are, 
in the case of steel, regarded as impurities. As is 
well known, the process of steel-making consists in 
first practically eliminating these impurities and 
thereafter adding predetermined quantities of such 
as are necessary to give the metal the character de- 
sired. When dealing with cast iron, we must take 
the impurities as we find them, and endeavour by 
suitable mixing to keep them within bounds for the 
work in hand. The weakness and shortcomings of 
east iron arise from the excess of most of these 
metalloids, although, at the same time, their presence 
imparts te the metal properties which make _ it 
peculiarly suitable for casting purposes. 

Carbon is the most important of all the metalloids, 
as the quality and usefulness of the metal for any 
purpose is primarily determined by the quantity as 
well as by the form of the carbon present. The 
proper regulation and control of this element is the 
most serious problem the semi-steel melter has to 
solve. If there were no reactions in the cupola, 
matters would be much simplified and the results 
could be forecast with a fair amount of accuracy. 


Melting Difficulties, 

As is well known, pure iron is fusible only at very 
high temperatures. One effect of adding carbon to 
pure iron is to lower the temperature at which the 
metal begins to melt. The more carbon that an 
iron contains the more readily is it melted. Shortly 
expressed, it may be said that the melting point 
is a function of the percentage of carbon present. 
By referring to the equilibrium or freezing curve 
diagram (Fig. 1) it is possible to determine the 
fusion point at any grade of iron-carbon alloy. In 
the case of cast iron the other constituents, and 








especially the phosphorus, assist in lowering the 
point at which melting begins. ; 

Taking the upper portion of the diagram, we see 
that the temperature required to melt alloys with 
over 2 per cent. carbon is about 1,150 deg. C. If a 
1.00 per cent. carbon steel is used a temperature of 
over 1,300 deg. C. is required before melting begins, 
and if the scrap consists of steel rails with 0.30 per 
cent. or boiler plate with 0.16 per cent. carbon, the 
initial fusion points are proportionately raised. 
These figures indicate approximately the tempera- 
tures shown on the diagram, but as recent research 
has imposed some modification in the shape of the 
curve, they are to be taken in the present instance 
as only illustrating a principle. 

Most of the steel scrap which is used in semi-steel 
mixtures consists of low-carbon metal, such as steel 
rails or boiler plate. When it is considered that the 
very high temperatures necessary to melt this 
material are not usually attained in cupola practice, 
it is easy to see that, at the very outset, the process 
is confronted with a difficulty. 

Notwithstanding its infusibility at cupola tempera- 
tures, steel scrap is reduced to the molten condition 
in the cupola, and it is the more necessary that the 
semi-steel melter should nave some theory regarding 
the influences at work to render steel fusible, if he 
is to run his practice on scientific lines. 
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It has been suggested to the writer as a possible 
solution of the melting difficulty, that the iron and 
steel act with respect to each other as do the con- 
stituents of an alloy, and that the melting tempera- 
ture is reduced in virtue of the ailoy principle when 
the constituents are brought into contact. This 
explanation is not altogether satisfactory. The two 
metals do not form an alloy as the term is generally 
understood. An alloy is an intimate mixture of two 
or more distinct elements, such as silver and copper 
or iron and carbon, and which at certain points of 
concentration form eutectics. Cast iron and steel 
are only modifications of the same alloy, and they 
do not form an eutectic. Further, any one who has 
seen how the melted pig-iron trickles down through 
the coke in more or less restricted and defined 
channels will appreciate that it would take a very 
large quantity of pig-iron to effectively reduce a 
comparatively small quantity of steel. 

The theory which the writer offers is based on the 
affinity and absorptive power of iron for carbon 
taken in conjunction with the information shown 
on the equilibrium diagram. 

Under the conditions which prevail in the blast 
furnace, iron can absorb or dissolve fully 4.00 per 
cent. of carbon. The actual amount which will be 
sissolved is simply a question of time and tempera- 
ure. Tt is for this reason that cold-blast irons con- 
tain less carbon than hot-blast pig-irons. Steel is a 
cast iron from which this absorhed carbon has heen 
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largely removed, and, when we introduce it into the 
cupola among carburising influences, it will set about 
to recover from its surroundings some of the carbon 
of wnich it has heen deprived. The coke, the carbon 
monoxide gas, and even the pig-iron itself will be 
called upon to furnish their share of carbon. _ It 
is not necessary for the iron to be in the molten 
condition before: it can absorb the carbon. The 
action begins soon atter the metal is at a good red 
heat. It is this principle which is tne basis of the 
cementation process of steel-making. 

It has already heen pointed out that the melting 
temperature is determined by the amount of carbon 
present in the iron. What happens, therefore, in 
the cupola is, that the steel absorbs carbon, as 
above indicated, until it contains the percentage 
necessary for tne temperature of the cupola at the 
time. When this point is reached, the steel may be 
said to be saturated with carbon and the slightest 
increase in either the carbon or the temperature will 
make it liquid. For example, if the temperature of 
the cupola is 1,300 deg. C. and the steel scrap con- 
sists of boiler plate with 0.16 per cent. carbon, this 
will remain solid and continue to absorb carbon until 
there is 1 per cent. present, and wnatever part of it 
contains that amount of carbon becomes fusible at 
that temperature. With a higher temperature less 
carbon will be required and with a lower tempera- 
ture more carbon will be taken up before the metal 
is fusible. It is questionable if a temperature of 
even 1,300 deg. C is reached in general cupola prac- 
tice. 

It should also be noted that the absorption of car- 
bon continues after melting, and while the steel is 
in contact with the coke, ete. The action is a sur 
face one. The outside of the steel becomes saturated 
first, and as this melts off fresh surfaces are exposed 
to the carburising influences. It follows from this 
fact that the greater surface a given weight of metal 
can expose to these influences, the more quickly will 
the melting take place. Thick, chunky pieces of steel 
will require a considerable time for all the metal to 
take up the necessary carbon and it is possible for 
such pieces to be carried down to the bottom of the 
cuvola before their melting has been completed. 
When this happens the still undissolved _ steel 
continues to absorb carbon from the surrounding 
molten metal as well as from the coke. With mas- 
sive pieces of steel there is the danger of the metal 
not being completely dissolved during tne run of the 
cupola, and some intefesting and expensive work 
may have to be undertaken before the cupola is put 
in use again. 

The melting of pig-iron presents a different aspect. 
In pig or cast iron the phosphide eutectic is the last 
to solidify, and this it does at the comparatively low 
temperature of about 950 deg. C. While some of the 
vhosphide gets entangled among the crystals which 
have formed out earlier, it becomes more segregated 
towards the centre of the pig or casting. When the 
pig iron is put into the cupola the centre is the first 
to liquify, and by the time the outer portions have 
reached the melting point of cast iron the whole mass 
is ready to collapse. 

It is evident, therefore, that tne reduction of pig: 
iron to the liquid condition proceeds on entirely 
opposite lines to that of steel, the one melting from 
the inside outwards and the other from the outside 
inwards. By the time the mixture has reached the 
temperature of the melting zone, it may be said that 
tne pig-iron has finished melting, whereas the steel 
scrap is only beginning to dissolve. The outside of 
the latter is the only part which is meltable, and 
therefore the more outside with the less inside the 
steel has, the more nearly will its speed of melting 
approximate that of the pig iron. 
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When steel scrap is added in the ladle, tae carbon 
which is necessary for fusion at the temperature of 
molten iron will be taken from the surrounding cast 
iron. To demonstrate that this is what actually 
takes place, and at the same time to gain some in 
sight into the melting phenomena of semi-steel mix- 
tures, it is only necessary to examine a piece of soft 
iron or steel rod which has been used in the cupola 
spout. If the rod be broken at a part where it has 
been in contact with the running iron, the fracture 
will show the soft grey iron centre surrounded by a 
narrow band of close-grained high-carbon steel. The 
rod appears as if it had been chilled or case-nardened 
and a trial with a file will confirm this impression. 
The carbon in this case could come only from the 
cast iron, and any portion of the rod which had 
been dissolved off must have contained about 2.00 per 
cent. of carbon, the amount necessary, according to 
the diagram, at the temperature ot molten cast iron. 

The photograph (Fig. 2) taken from the section 
of a tapping rod which had a globule of phosphoric 
cast iron attached, shows the cementation process 
very distinctly. Below the cast iron with its phos- 
phide spicules, the edge of the rod is seen with a 
fair percentage of free cementite, indicating nigh 
carbon content. Between the edge and the centre 
of soft grey iron there is a hand of pearlite which 
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would contain about 0.90 per cent. carbon. The 
original diameter of the rod was § in., and the 
section was taken through a portion which had been 
reduced to 2 in. in the spout. This specimen con- 
tains in a nutshell, as it were, tne whole history 
ot semi-steel. It shows not only the gradual satura- 
tion of the steel and the purely surface action in 
dissolving, but throws some light on the origin of 
hard spots in semi-steel castings. 

Among the benefits expected from the use of steel 
in the cupola is that there will be a corresponding 
reduction in the percentage of total carbon in the 
casting. So far as cupola mixtures are concerned, 
the foregoing considerations show that this expecta- 
tion cannot be fully realised. In practice it will be 
found that the difference between the percentage of 
carbon in the pig-iron and that in the final casting 
will be but slightly, if any. Thus, in a 
20 per cent. semi-steel mixture, using a 3.50 per 
cent. total carbon pig-iron and a 0.16 steel scrap, 
there should be, apart from any reactions in the 
cupola, only 2.83 per cent. of carbon in the casting. 
The results of a number of analyses with various 
percentage cupola mixtures show that the steel 
absorbs sufficient carbon to bring its own carbon 
content up to somewhere about 2.00 per cent. It 
may be slightly less or more. Instead of 2.83 per 
cent. carbon, it will be found that the casting con- 
tains nearly 3.20 per cent. 





There is, therefore, no advantage to be gained by 
the use of low-carbon steel scrap in the cupola, but 
rather the reverse. No matter what percentage the 
steel contains originally, it must attain the percent- 
age to bring it into equilibrium with tne tempera- 
ture of the cupola before it will melt at all. The less 
carbon it has to begin with the longer will it take 
to reach the saturation point. The most important 
point for the semi-steel melter to consider is the 
size and section ot the scrap. The cupola will look 
after the carbon. Hot and fast melting with the 
metal cleared from the cupola as quickly as possible 
to remove it from the coke is, of course, desirable. 

The percentage of total carbon in a casting from 
a ladle mixture will be reduced, the reduction de- 
pending on the proportions of iron and scrap which 
are used, and their relative carbon contents. For 
obvious reasons the amount of scrap which can be 
added in the ladle is small. There is no gain 
in carbon, and a mild steel will give a greater re- 
duction than a high-carbon steel from the same pro- 
portions of scrap and iron. As tne temperature falls 
rapidly, only the thinnest of scrap should be used 
in the ladle. 

Anotner element which calls for consideration in 
semi-steel mixtures is the silicon. This substance de- 
rives its importance from the influence it exercises 
over the form of the carbon in cast iron. In steels 
all the carbon is in tae combined form and silicon 
is not desired in that metal. If found at all, it is 
only in traces. In passing through the cupola 
there is a slight loss in the silicon of the pig-iron. 
Assuming, for the sake of simplicity, that this loss 
is compensated tor by the silicon in the steel, a 
mixture with 20 per cent. scrap as before, and a 
2.00 silicon pig will give a percentage of 1.60 silicon 
in the casting. Wita practically no alteration in 
the carbon, this reduction in the amount of the 
silicon will result in a larger percentage of the car 
bon being in the combined form and thus tend to 
make the casting hard and brittle. 

Close attention requires to be paid to this reduc- 
tion and provision made for the silicon in the cast- 
ing being brought up to an amount compatible with 
the work in hand. It is recommended that for light 
castings of a light section, especially if they are to 
be machined, that the silicon should be nearly 2 per 
cent. Heavier castings will do with less. 

The other constituents of cast iron, with the ex- 
ception of manganese, demand only a passing re- 
ference. The behaviour and influence of sulphur 
is the same in semi-steel mixtures as in ordinary 
mixtures of cast iron. There is this advantage from 
a semi-steel mixture that the percentage of these 
impurities is thereby reduced. 

The remarks about manganese will be incorporated 
with what is to be said concerning the objections 
which many strongly urge against the use of steel 
scrap, namely, hard spots and blow holes. 


Hard Spots. 


While hard spots and blowholes are not uncommon 
im semi-steel castings their presence is due not so 
much to any fault of the process itself as to a failure 
to understand the conditions which govern the pro- 
cess. 

Tne explanation which is generally given to account 
for the presence of hard spots in semi-steel castings 
is that these are caused by imperfectly melted steel, 
implying that the temperature in the cupola was not 
high enough to melt it thoroughly. One of the 
Papers presented at the Conference in Glasgow two 
years ago contained some interesting observations on 
this subject. The writer of the Paper stated, inter 
alia, that when steel scrap, such as punchings, was 
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used, there was a chance of some of the punchings Any pieces of steel scrap which reach the bottom of 






vetting to the bottom of the cupola through the coke. tne cupola in the solid condition will complete the 

Once they got so far tuere was not heat enough to melting by absorbing carbon from the coke and iron 
melt them way. These incompletely melted punch- lying in the bed. In doing so they will form segre- i 
ings he believed were the cause of hard spots. Con- gations of high carbon but siliconless liquid metal and a 
sidering the composition of sucn scrap, it would ap when the cupola is tapped these segregations will be F 


pear more natural, however, to expect that the spots only partially broken up, with the result that they 
would he soft instead of being hard if imperfect will appear as hard spots in the castings. 
melting was the only explanation. As has already Fig. 3 shows a piece of very soft iron whici has 
been pointed out, it is possible to me!t or dissolve been surrounded with cast iron in the mould being 
steel scrap in the ladle where the temperature is even transformed into a hard spot. As in the case ot 
lower than in the cupola. the tapping rod, the change from ferrite into cement- 
ite, representing the extremes of the iron carbon 
alloys in the matter of hardness, is clearly seen. 
While in a specimen so prepared, the cementite has 
not developed mucn beyond the edge of the soft iron 
the process would have continued until the whole of 
the soft metal had been converted if the heat could 
have been retained as it is in the hottom of the 
cupola. A peculiar feature to be noticed is that 
the phosphide eutectic appears to nave been pushed 
back into the cast iron. 

The diagram (Fig. 4) is a rough attempt to indi- 
cate the manner in‘which the carbon progresses from 
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The true explanation is to be found, not in im- 
perfect melting, but in imperfect nfixing after the 
metal has been melted. It is merely a question of 
getting the carbon and silicon evenly distributed 
tnroughout the mass. A simple illustration showing 
how a hard spot can be manufactured will probably 
make this quite clear. We have only to imagine a 
small piece of a soft iron or steel rod placed in a 
ladle of good hot iron and allowed to lie there with- 
out heing disturbed. As soon as the temperature 
of the piece gets hign enough it will hegin to absorb 
carbon from the iron. When at the temperature of 
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a high to a low carbon iron. The total carbon ap- 
pears to diminish in the vicinity of the junction of 
the two metals. The combined carbon, which is just 
over 0.5 per cent. in the cast iron, rises to nearly 0.9 
per cent. At the point where the cast iron and steel 
meet there is a sudden rise in combined carbon to 
about 1.6 per cent. Thereafter the curve falls until 
it reaches the level of tne carbon in the steel. The 
slope of the latter part of the curve will depend 
on the length of time the temperature has _ been 
high enough to allow the transition to take place. 

























Fic. 4.—DtaGrRam or CARBON In Cast TRON AND 


Blowholes. 
Mitp STEEL, 


The blownoles referred to, are derived from the 
gases dissolved in the iron. At high temperatures 





the liquid cast iron, it will continue to absorb carbon 


until it contains nearly 2 per cent. It will take 


up no silicon at all, and consequently, if the metal 
is allowed to solidify without being disturbed, a spot 
will be found in the casting with a high percentage 
of combined carbon. The obvious remedy was to 
have stirred the metal until the melted spot had been 
completely diffused in the surrounding iron. 


iron has considerable solvent power for oxygen, etc. 
As the metal cools the solvent power is reduced and 
the dissolved gases are gradually thrown out. If the 
evolution is continued while the iron is becoming 
pasty, the gases are trapped and blowholes result. 
Steel castings are particularly liable to develop such 
holes, and to obviate tnem as far as possible, some 
deoxidising agent is generally introduced. Man- 















444 


ganese and silicon have each considerable affinity for 
oxygen and they also increase the power of the iron 
to hold the gases in solution at lower temperatures. 
With suitable proportions of either, the gases may be 
retained in solution until the iron has solidified. 
The blownoles found in semi-steel are caused 
largely if not altogether, through imperfect mixing 
In a great many cases the manganese present in the 
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pig-iron is sufficient to act as a deoxidiser if the 
metals are properly diffused through each other. On 
the other hand, if they are not so diffused, patches 
will be found where both silicon and manganese may 
be conspicuous by their absence. While these patches 
are solidifying, which they will do before the last of 
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the cast iron, gases may be evolved and find their 
way into the surrounding liquid. 

To prevent these gas holes many workers, follow- 
ing the steel practice, add a small amount of ferro- 
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manganese to the semi-stee] mixture. This practice 
is probably induced by the fact that steel is 
heing used, but since the casting when properly 
mixed consists of cast iron only, an _ indis- 
criminate resort to manganese is not to be recom- 
mended. The reason why ferro-manganese is used in 
preference to ferro-silicon in steel working is because 
of the different effect these have on the carbon. In 


—w« . 


"hn see 
owe ra ; 
ETCHED. 
MIxTURE, witH 25 
Maa., 100 Dram. 


UNETCHED. 
8.—GENERAL JOBBING 
CENT. oF STEEL SCRAP. 


Iie. 


steel all the carbon is desired in the combined form. 
Manganese facilitates the tormation of combined 
carbon, whereas silicon has the opposite effect. 


UNETCHED. ETCHED. 

Fic. 9.—Harp Mixture; No. 4 Founpry Iron, 20 
Per Cent.; Genera Scrar, 20 Per Cent.; Harp 
Scrap, 45 Per Cent.; aNp Steet Scrap, 15 PER 
Cent. Mac., 100 Diam. 


In semi-steel mixtures, as has been pointed out, 
the carbon percentage is little altered, while the 








silicon is reduced according to the proportions of 
steel and iron which have been used. This results 
in an increase in the percentage of combined carbon 
in the casting. The addition of manganese will still 
further increase the amount and may thereby pro- 
duce a casting which will be extremely hard and 
difficult to work. By adding silicon, the double 
tunction of regulating the carbon and disposing of 
the blowholes can be performed. The addition of 
either of these agents, will fail, however, in accom- 
plishing its object if the mixing of the whole :s not 
complete. 

In this connection the importance of hot working 
cannot be too strongly emphasised. Not only does 
the heat in the cupola lessen the demand of the steel 
for carbon, but in producing hot metal it thereby 
facilitates the proper mixing of the ingredients. 

it has been found in practice that the process is 
aided by having the cupola and charge well heated 
up before the blast is turned on. By increasing 
somewhat the height of the bed and placing the steel 
scrap on the top of this, an opportunity is afforded 
for the steel to soak in carbon in preparation for the 
melting proper. Kirk in his recent book on 
‘*Foundry lrons records the experience of an 
American founder when melting a high ratio steel 
mixture. On one occasion, owing to some trouble 
or other, it was found necessary to stop the melt for 
some minutes. When the blast was turned on again 
the founder was surprised to find that his metal came 
down quicker tnan it had ever done before. The 
explanation given is that the charge got a chance 
to become heated up during the suspension. It is 
generally considered that heat is reduced when the 
blast is stopped and a more feasible explanation of 
the increased speed of melting under the circum- 
stances noted iis that the steel was absorbing the 
necessary carbon to become saturated during the sus- 
pension. When the heat was turned on again, the 
extra heat or extra carbon required to upset the 
equilibrium was much less than before. 

The principal rules to be observed in melting semi- 
steel mixtures may be summarised as follows :— 

Work the cupola hot. 

Select the scrap according to its section and avoid 
massive pieces. 

Use clean scrap. 

Reckon that the steel in the cupola will contain 
from 1.70 to 2.00 per cent. carbon when melted and 
base calculations on these figures. 

Kstimate and provide for the silicon in the cast- 
ing according to this basis, keeping in view the 
section of the casting as in ordinary iron mixtures. 

Above all take care that the metals are thoroughly 
mixed, and with this end in view have the metal 
hot from the cupola. 

Experience shows that the shrinkage and contrac- 
tion in semi-steel castings are greater than in cast 
iron, the amounts varying with the proportions used. 
With the lower percentages the variation is only 
slight but it becomes more pronounced as the pro- 
portion of steel is increased, and should be provided 
for by a corresponding increase in the sizes of the 
heads and risers. 

Owing to the reduction of pnosphorus, etc., the 
range of fluidity of semi-steel is shorter that that of 
cast iron and the metal sets quicker. To meet this 
it will be necessary to pour hot, involving attention 
to the refractoriness of the facing sand, and to pro- 
vide ample gates and runners so that the metal may 
get to all parts of the mould in the shortest time 
possible. 

Castings made from semi-steel mixtures show a 
close-grained structure when examined under the 
microscope. The graphite is seen to be in small curly 
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flakes, while the pearlite persists in the sorbitic form. 
It is due to this influence on the structure that the 
addition of steel scrap does undoubtedly strengthen 
a weak and open-grained cast iron. 

‘To demonstrate the effect of adding steel scrap to 
cast iron a number of test bars were prepared, 
firstly, from the pig-iron only, and secondly, from 
a mixture of the same pig-iron with steel scrap. The 
average of the results obtained are shown in the 
following table and micro-sections of typical speci- 
mens are represented in Figs. 5 to 9. An examina- 
tion of tne latter will reveal the changes above indi- 
cated and explain the reason for the increased 
strength obtained by the use of the steel scrap. 


Tensile Transverse 
Fig. Si CA tons. Lbs. 2” « 
1” bars 
5 | West Coast Hematite wt 2a -- 9.80 2,700 
6 West Coast Hematite | 
with 25° steel scrap 2.2 0.56 12.50 | 3,360 
7 | General Jobbing Mixture .| 1.87 | 0.50 11.75 | 3,425 
8 General Jobbing Mixture 
with 25% steel scrap ..| 1.5 0.70 14.70 4,400 
9 | Hard Mixture with 15°, 
steel scrap sid --| 1.36 | 0.72 | 17.15 3,360 


The writer has to acknowledge his indebtedness to 
Mr. 1. Logan, Ardeer Foundry, Stevenston, for pro- 
viding the test bars. 











Induction Furaaces in the United States. 


The first Réchling-Rodenhauser induction furnace to 
be put in operation in the United States is at the works 
of the Crucible Steel Castings Company, Pennsylvania. 
At present it 1s intended to charge only cold metal, melt 
it and refine it. Room has been left for a preliminary 
melting furnace, to be installed when the capacity of 
the electric with cold charging on single turn has been 
reached. The furnace has a capacity of 1,200 tons 
annually with cold charging, and 2,850 tons with hot 
charging, both on single turn. Good steel can be made 
by old open-hearth melters without difficulty, the reason 
being that the melter can keep his whole mind on making 
steel without being distracted by an irregular heat sup- 
ply, spot heating, frozen corners, or broken electrodes. 
With this furnace, assuming that the moulds are always 
in good condition, it is claimed that there are several 
features which facilitate the making of good castings. 
First, the steel is thoroughly deoxidised and pours as 
well, if not better, tham the best crucible steel. Second, 
while the steel has any desired temperature it is not 
‘‘blowy,”’ as converter steel is apt to be, nor do the 
castings suffer from ‘‘ heat’’ or sulphur cracks. Third, 
a thorough reducing action is easily obtained toward the 
end of the heat without reducine the temperature. The 
quality of the electric steel made is equal to or better 
than that of crucible steel, the cost of production per 
ton being approximately as follows :— 


gs. & sa & 
Raw material (scrap) . . . an 3.0 6 
Oxidation loss about 2", Me on 0123 
- > 2 7 
Current, 844 kw.-hours 1 5&6 O 
Fluxes ae ap on we 03s: 
Ore a oe ee — ee 0 0 8 
Labour .. as - ine ua 0 6 8 
Tools, repairs and bottom... oe 03s 2 
Cooling air for transformers. . “~ 0 0 6 
Total Conversion Cost cs ne 118 4 
Interest 5%, depreciation 10°, per 
ton, about ve os - 0 6 3 
Cost of one ton of electric steel ready 
to pour ee ee re £5 6 2 


According ‘to various calculations and tests, the amount 
of theoretical electrical energy necessary for melting to 
a tapping temperature a ton of 2/3 scrap and 1/3 pig 
iron is given at 489 kw.-hours. This figure has also been 


given as 430 kw.-hours for mild steel when tapping at 
1,650 deg. C. 
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Alloying of Aluminium. 


By C. H. Ivinson.* 


It is generally admitted that pure commercial 
aluminium is entirely unsuited for most engineering 
purposes, owing to the fact that it is too soft, ‘has 
little mechanical strength, is rather difficult to cast, 
and does not lend itself to easy working. In general 
engineering work the alloys of aluminium are much 
more important than the pure metal; but the in- 
descriminate use of metals to form aluminium alloys 
has given the latter metal a bad _ reputation. 
Ajuminium alloys with every known metallic element, 
accompanied by disengagement of heat, and is par- 
ticularly active in combining with copper. Most of 
the alloys are chemical combinations of the metal, 
rather than mechanical mixtures, the alloys with 
lead, antimony and mercury being exceptions, #s 
these metals do not alloy very easily with aluminium. 

The useful alloys of aluminium seem to fall in 
three groups, viz. : — 

(1) Aluminium containing not more than 10 to 25 
pe: cent. of added metals. 

(2) Metals containing not more than 10 to 15 per 
cent. of aluminium, 

(3) Alloys of rare metals with aluminium containing 
from 0.5 to 5 per cent. of added metal. 

In order to make aluminium harder, stronger and 
of better wearing properties, at the same time keep- 
ing its valuable lightness and beautiful colour, it is 
alloyed with small percentages of such suitable metals 
as manganese, zinc, tin, copper-nickel, etc. It has 
been the writer’s privilege to alloy aluminium with 
almost every metallic element, some of the resultant 
alloys being only curiosities, the cost of production 
making them of no commercial value. 

For the purpose of the present Paper the writer 
will first briefly deal with the commoner alloys, the 
hest known being an alloy of copper and aluminium 
containing from 4 to 10 per cent. of copper, and the 
aluminium-zine alloys containing from 8 to 30 per 
cent. zinc. Zine is the cheapest known hardener of 
aluminium, and in quantities of up to 15 per cent. 
combines to increase the rigidity and strength of 
the aluminium. Tin when alloyed alone’ with 
aluminium appears to develope brittleness, and alloys 
of 15 per cent. of tin and aluminium have been known 
to entirely disintegrate in the course of a few days. 
Nickel added by itself to aluminium produces un- 
stable alloys. An allov of 4 per cent. nickel has been 
shown to disintegrate in a very short space of time 
after being cast, but the introduction of a third 
element such as copper is an advantage. Phosphide 
of copper added in quantities of 1} per cent. to a 
zinc-aluminium alloy containing from 12} to 15 per 
cent. zine gives fluidity to the molten metal. 
Phosphide of zinc containing 25 per cent. phosphorus 
may he substituted in the proportion of 0.05 per 
cent. This is one of the best fluxing and cleansing 
agents the writer knows for all aluminium alloys, 
and should be added to the molten alloy for a few 
minutes before pouring by wrapping in paper and 
plunging to the hottom of the crucible by means 
of tongs and stirring briskly. ; 

Magnesium-aluminium alloys containing 1 to 10 per 
cent. magnesium are much improved by tne addition 
of 5 per cent. zinc, as this addition imparts better 
wearing properties to the metal and aids in producing 
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homogeneous castings. By the addition of 1 per cent. 
paosphide of copper less oxidation of the metal takes 
place during the melting operations. 

A few notes on the behaviour of the alloys of copper, 
nickel, magnesium and zinc may be appreciated. All 
these alloys have good tensile strength when newly 
made, but in the course of time chemical and elec- 
trolytic actions render some of them very brittle, and 
in a good many cases lead to the entire disintegra- 
tion of the alloy, especially if iron, sodium and silicon 
are in the metals as impurities. Aluminium is very 
liable to take Up silicon from the crucible, especially 
if overheated. It is most important that these alloys 
should be melted without fluxes—fluxes such as mix- 
tures of sodium and potassium chloride. Zinc chloride 
acts on the crucible, thereby causing the aluminium 
to wet the sides of the crucible and dissolve out the 
silica which in the presence of moisture liberates 
silicon hydride,- which, in time, causes the entire 
disintegration of the alloy. Too much stress cannot 
be put upon the fact that the metal must be melted 
at as low a temperature as possible, namely, a tem- 
perature which will cause the metal to become fluid. 
Aluminium absorbs sulphur at a brigat red heat, and 
the gas is liberated when the metal is poured into 
the moulds, causing porous and ‘“ blow-holey”’ cast- 
ings. Aluminium alloys should always be melted in 
crucibles having good tight-fitting lids to prevent, to 
some extent, the absorption of sulphur from the fuel 
being used. Aluminium when heated to too high a 
temperature also absorbs nitrogen and hydro-carbons. 
The writer has found a small piece of potassium 
nitrate (an egg-spoonful to 100-lbs. of metal) wrapped 
in filter paper, to be the best means of removing these 
occluded gases. A brisk reaction takes place which 
expels these occluded gases. After the reaction has 
ceased the metal is poured at as low a temperature 
as possible, the pouring temperature affecting the 
tensile strength in a very marked degree. 

After numerous tests the writer is of the opinion 
that silicon and sulphur are two of the deadly enemies 
of aluminium alloys, especially when the metal is 
overheated. One of the best types of furnaces the 
writer has found, after a great many trials, for melt 
inz aluminium and its alloys is a furnace which uses 
gas and air under pressure, which is blown in by 
means of a Leimans’ blower. Such a furnace is made 
by Messrs. Fletcher, Russell & Company, Limited, of 
Warrington, and is ideal for melting metal, especi- 
ally if fitted with a tilting device. The pressure used 
on the blower is 4 to 6 lbs. per sq. in. 

It is always advisable when making up an alloy 
of aluminium to make a concentrate of the metal 
which is to be alloyed with the aluminium, i.e., to 
first make, say, a 20 or 25-per cent. concentrate 
metal and add this in the proper proportions to the 
molten aluminium, 

During the last few years metallurgists have been 
experimenting with some of the rarer metals, and 
this part of the subejet is most interesting. The 
writer has personally alloyed aluminium, as_ pre- 
viously stated, with almost all the rarer metallic ele- 
ments, such as cerium, neodymium, lanthanum, 
tantalum, zirconium and beryllium, and some of 
these alloys gave most remarkable results even in 
quantities of only 1 per cent. and under. Cerium 
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and beryllium are particularly interesting, 0.5 per 
cent. of cerium exerting a most wonderful effect on 
the aluminium, raising the tensile strength of the 
metal from 4.5 tons per sq. in. to 10.3 tons per 
sq. in., and giving an elongation of 8.5 per cent. 


on 2 in. The modus operandi is to reduce the 
fluoride of cerium. This alloy was placed in sea- 
water and boiled for 60 hours; the sample was care- 
tully weighed before and after the boiling process, 
and it was found that the metal was the same 
weight as before being experimented upon. One 
side of the metal was polisned and after the boiling 
it was found to be untarnished. 

Another interesting alloy is one of beryllium or 
glvcinum. An alloy of 2 per cent. beryllium gave a 
teusile strength of 11.8 tons per sq. in. with an elonga- 
tion of 10 per cent. on 2 in. It was of a beautiful 
silver-white colour, and could be hammered out cold 
into leaf; it also withstood the action of sea-water 
perfectly. This alloy was made by the reduction of 
beryllium fluoride. 

A good many experiments have been made during 
the past two or three years with alloys of manganese, 
titanium, chromium, molybdenum, tungsten, etc., and 
a few notes may be here given on the behaviour of 
these metals when alloyed with aluminium. They 
form a very interesting series of alloys, either when 
alloyed by themselves or in the presence of copper. 
Titanium and chromium alloys are both affected by 
sea-water and ordinary atmospheric conditions. The 
former alloy, when polished in the presence of sea- 
water, developes white spots on the metal which, when 
removed, show deep pit marks on the surface of the 
metal; and the same remarks apply to the alloys 
of chromium. Two methods have been employed to 
manufacture these two alloys:—(1) The reduction of 
titanium and chromium oxide in a magnesite-lined 
crucible by means of powdered aluminium: (2) the 
reduction of the oxide of the metals by molten 


aluminium, using cryolite and potassium chloride 
as fluxes. The modus operandi is first to 
melt the cryolite in the crucible and_ dissolve 


the oxide of the metal in the molten cryolite and 
adding to the same molten aluminium, when a com- 
plete reduction of the titanium and chromium takes 
place. Calculating the amount of metallic titanium 
required, 3 Ti O,+4 Al. 3 Ti+2Al,0,. These metals 
give very rigid and hard alloys. The tensile strength 
of the one containing 2 per cent. of metallic titanium 
was 10.4 tons per sq. in., and the elongation 4.5 per 
cent. on 2 in. The alloy with chromium, containing 
1.5 per cent. metallic chromium, had a tensile strength 
of 9.34 tons per sq. in., with elongation of 2} per 
cent. on 2 in. But the behaviour of these alloys in 
resisting atmospheric conditions was far from satis- 
tactory. 

Tungsten has been recommended as heing a suit- 
able metal to alioy with aluminium to resist corrosion, 
but in the hands of the writer this has not proved 
very satisfactory. An alloy containing 2 per cent. 
copper and 0.5 per cent. tungsten rapidly disinte- 
grated under ordinary atmospheric conditions. At 
least 100 different samples of this alloy were pre- 
pared in the varying proportions of 0.2 to 5 per 
cent pure tungsten alloyed by itself with the alu- 
minium, and also in conjunction with nickel, man- 
ganese, copper, etc. Tne results of some of these 
were disappointing. The alloy of zinc and _ nickel 


containing 3 per cent. nickel and 0.75 per cent. 
zirconium gave extraordinary results as far as ten- 
sile strength was concerned, having 12.2 tons per 
sq. in., with elongation 9 per cent. on 2 in. Its 
behaviour in sea-water was very extraordinary; it 
was boiled for 
tested, 


72 hours in sea-water, and when 
after the boiling process, it only showed 4 





tons per sq. in. tensile strength; its fracture was 
very crystalline, and it was also very brittle. 

Zirconium 0.75 per cent., when alloyed with 
aluminium without the presence of nickel, gave the 
same tensile strength after the boiling process as 
before, namely, 9.3 tons per sq. in. Molybdenum when 
alloyed with aluminium had the opposite result. An 
alloy was made containing 1.5 per cent. molybdenum 
with aluminium which, after being boiled in salt 
water, gave a lower tensile Mores than before the 
boiling; but when the molybdenum was alloyed with 
the aluminium in the presence of copper in the pro- 
portions of molybdenum 1.5 per cent., and copper 1.5 
per cent., the tensile strength of the metal after the 
boiling process was the same as originally. This makes 
the theoretical alloying of aluminium a very facinat- 
ing subject, as it is almost impossible to theorise or 
to account for the peculiar behaviour of these different 
elements when combined alone or in conjunction with 
another in aluminium. Within recent years several 
alloys have been put on the market for which sea 
water resisting properties and resistance to ordinary 
atmospheric influences are claimed. It is no doubt 
working on tne above lines that Such alloys have 
been made possible. The only drawback of the 
rare elements is their prohibitive costs, but it is to 
be hoped that chemists and metallurgists will go 
on experimenting to produce these rare elements at 
a commercial price; and no doubt a lot has been 
done in this direction since the advent of the 
Goldschmidt process for the reduction of the rarer 
metals from tneir oxides by means of powdered 
aluminium. 

There is no doubt that aluminium has obtained its 
bad reputation through the unscientific mixing of 
metals, and the compositions of some of the most 
successful allovs which withstand the action of sea- 
water are rigidly guarded as secrets. Aluminium was 
hocmed too greatly some years back; it was put for- 
ward as being the cure-all for blowholes in brass, 
iron and steel, also for promoting the fluidity of zine 
for galvanising processes, etc. In the writer’s opinion 
aluminium ought to be added verv sparingly to brass, 
especially if the latter has to he remelted : several 
times, as on each re-melting the aluminium oxidises, 
rendering the brass porous and reducing greatly its 
mechanical strength. The same applies to steel; the 
aluminium ought to be added extremely sparingly. 
For steel it is better added as a titanium-aluminium 
alloy and for the brass as a manganese-aluminium or 
titanium-aluminium alloy; for titanium and manganese 
seem to counteract the evil effects of the aluminum. 
The writer has used an alloy of 50 per cent. titanium 
and 50 per cent. aluminium with very good results, 
whereas, when the aluminium was used alone, very 
defective castings resulted. 

The subject of the practical alloying of aluminium 
covers such a large field that it is impossible to give 
fuller details in so short a paper as this. 





Tue sale by auction of the plant and machinery at 
the Thames Ironworks, Greenwich, was unexpectedly 
stopped on May 28, in consequence of an order of the 
High Court, under which the plant and machinery still 
remaining to be dealt with had been sold to Mr. W. 
Defries, of the firm of Defries, Limited, ironfounders and 
engineers, of Antelope Foundry, Deptford, who had 
purchased a considerable number of the lots offered on 
the previous day. It is understood that on the conclusion 
of the necessary arrangements Messrs. Defries will re- 
open the works with a view to the extension of their 
business. 
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The Economics of Industry and Education.* 


By Alexander Hayes, 


In the course of recent discussions on industrial 
training, the complaint has frequently been made that 
the various schemes of educational retorm put forward 
de not take into tull consideration the economic side of 
the subject. The object of the present Paper 1s to 
show the fundamental economic relations between in- 
dustry in its various developments and education 
generally. An attempt will be made to show how 
education is an essential in industrial progress and 
to outline briefly the development of industry which 
las made necessary an advance in educational methods. 
Under the complex conditions existing to-day the fun- 
damental principles governing industry and national 
life are almost entirely obscured by superficial factors, 
and when those factors are considered apart from the 
fundamental principles, it is extremely difficult to 
arrive at a solution to the problems that arise. Social 
and economic conditions, too, are changing so rapidly 
that a conclusion based upon the observations of yes- 
terday, without regard to the fundamental principles, 
may be negatived to-morrow, owing to the introduc- 
tion of some new and unlooked-for consideration. 
Once, however, establish the principles upon which 
the evolution of industry is based, and it is not diffi- 
cult at any time to go to the root of any problem 
which arises and discover in what way the require- 
ments of progress have been contravened or may be 
met. 

So much so have the difficulties caused by ignoring 
fundamental principles entered into the treatment 
of economics, that the writer considers it would be 
advisable for the average student to disregard entirely 
all works on economics published more than ten years 
ago. There are, admittedly, various earlier classical 
works of considerable value, but at the same time the 
correct comprehension of the arguments put forward 
necessitates a clear appreciation of the social and 
other conditions obtaining when the books in question 
were written. A student in touch only with modern 
conditions is seldom able to attach the full value or 
meaning to any doctrine unless the principles, as 
applicable to any variety of conditions, are properly 
enunciated. 

With the foregoing in mind the writer proposes to 
briefly survey the evolution of industry in its various 
aspects, the apprenticeship system as an ancillary 
process, and the general development of the educa- 
tion and training of industrial operatives to meet 
the requirements of industry’s evolution. This survey 
naturally involves a number of side issues: and leads 
ultimately to the connection between our present 
educational system and its service to industry and 
civic well-being. In passing, the writer would emphasise 
the fact that he is not arguing purely in favour of 
the maximum efficiency in the production of so-called 
commercial commodities, but for that efficiency which 
includes the physical, intellectual and moral well-being 
of every unit of the community. For this is the only 
true aim of industry, though it is often obscured by 
the supposed requirements of the moment, which 
demand merely efficiency in some specific operations. 

It will also be shown that industry itself is not an 
end, but merely a process to attain an object and 
maintain a status. Under the heading of “The 
Necessity for an Ideal,” the writer discusses the 
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object to be attained, and if the ideal set forth be 
accepted, it will at once be apparent that industry is 
not the objective, but the means. Industry is a 
process which has developed as the result of a number 
of factors operating in various and opposite directions, 
These factors will be discussed in greater detail under 
the heading of ‘‘ The Evolution of Industry,’ but may 
briefly be stated as follows : 

(1) Improvement in the standard of living or in- 
crease in the total requirements of the individual. 

(2) Decrease in the products obtained from natural 
resources for the same unit or amount of energy 
applied to those resources, by reason of depletion and 
exhaustion of those readily accessible, and decline in 
fertility through use of such resources as land, etc. 

(3) Increase of the population utilising unincreasing 
resources, and hence the necessity for their more per- 
fect utilisation and the discovery of further resources. 

(4) Consequent on the foregoing, increase in the 
effort applied to resources, or improvement in methods 
or processes and apparatus so applied as to increase 
the production for the same amount of effort. 

These four factors are at the base of the whole of 
our economic problems. They are responsible for 
what we know as industry and, fuither, they explain 
at once the necessity for increased efficiency in the 
effort applied to the country’s resources. It will be 
shown later that the chief purpose of education is the 
attainment of ever-increasing capacity to meet the 
increasing requirements of the factors above-enumer- 
ated. Accordingly there can be no reason for the 
strong line of demarcation frequently drawn between 
industry and education. 


Chapter I.—The Necessity for Clear Ideas and an 
deal. 

Clear ideas on familiar things are very difficult 

to obtain, but they are essential to an intelligent 

discussion of the relations existing between those 


things. For the present purpose it is necessary to 
decide what is the nature and purpose of industry, 
and also what is education. Education is, strictly; 
the development and training of a faculty or facul- 
ties for a purpose, that the trained person may be 
able to do something better than formerly; and a 
person who is acquainted with even the most ex- 
haustive collection of facts may still be in no sense 
educated. 

A study of the rise of industry from its earliest 
stages will reveal that its essential object is to make 
possible the maintenance, development and repro- 
duction of the species, first from the physical and 
later from the intellectual and moral standpoints, 
This purpose of industry, for the sake of brevity, 
will be referred to in this Paper as the ideal or 
objective. Any contention, any system, or 
any scheme of operation which proves itself to 
conflict with this essential object is the result of the 
latter being obscured, and seeming advan- 
tages not heing investigated. | Moreover, although 
any particular scheme or line of operation may in- 
volve details which conflict with the ideal, on careful 
consideration very often the advantages may be re- 
tained and the objectionable features eliminated. 

As a simple illustration may be taken the case of 
any works. The aim of the works manager is gener- 
ally to produce at such a rate and under such con- 
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ditions the desired material so as to return the highest 
possible profit continuously on the capital invested in 
the concern. This object may be attained by one of 
several methods, involving perhaps the underpayment 
of a portion of the workers, the saving of money 
which should be spent on providing working conditions 
of reasonable comfort, and, for a period, less than the 
necessary outlay on new plant and maintenance. In 
other ways, too, this works may operate to the detri- 
ment of the community in which it exists, and in con- 
flict with the ideal of industry, while at the same time 
attaining what may appear to be desirable results from 
one standpoint. It is obvious, however, that though 
even fur a protracted period these works may be con- 
ducted with good results from that standpoint, they 
are not being conducted to ultimate good. For cen- 
turies now this fact has been recognised in the various 
legislation that has been passed governing industry 
in its different branches. If the case cited were 
examined in the light of the ideal, it would be con- 
demned as not conducing to the ultimate prosperity 
of the community, or of even the industry concerned. 

In a minor degree the conditions mentioned obtain 
in nearly all individual plants, except where the larger 
outlook is taken and detriment to the community is 
appreciated as affecting the individual concern, Par- 
ticularly with small concerns, the working to a false 
and personal standard does not readily display its 
fallacy, and hence temporary success when viewed 
from only the one standpoint often appears to confirm 
the false standard as being sound. Ultimately the 
operation on lines contrary to the industrial ideal must 
react to the detriment of the industry and often the 
individual concerned, but the process is sufficiently slow 
to be obscured until the subject is carefully considered 
in regard to its fundamental principles. It will appeal 
as quite logical to the average man to state as an 
axiom that any process which tends to deteriorate the 
capacity of any branch of workers must ultimately be 
to the detriment of the industry concerned, but at the 
same time this fact is studiously ignored by many in 
answer to the apparent requirements of the moment. 

The point which the author desires particularly to 
insist upon here is the necessity of keeping in view 
the true object of industry so that every question 
raised can be directly applied to it and the defects in 
any system discovered, 


Chapter II.—The Evolution of Industry from its 
Elementary Phases. 

With the development of human consciousness there 
has arisen a demand for a wider utilisation of nature’s 
products, involving a higher standard of living and a 
consequent greater exertion on the part of the indivi- 
dual to maintain that standard and improve it. It 
can serve little purpose to trace the development of 
industrial activity from its earliest stages, when savage 
man commenced to supply his requirements by orga- 
nised effort. In fact, the process cannot well be 
traced, as it is now too remote; but it probably re 
sulted from the exhaustion of the requirements of life 
which could be obtained with no organised effort, 
necessitating the development of the mental and phy- 
sical capabilities in order to maintain life. This pro- 
cess naturally would widen the conception of what 
among nature’s resources could be enjoyed. 

© reproduction of the race, under the improved 
conditions created by bringing human intellect to bear 
upon natural resources, has become more rapid than 
under the restriction of nature’s law as applied to 
savage life, where the unfit are eliminated and any 
overcrowding is met by the survival of only the 
toughest. This increase in population and rise in the 
requirements of humanity has been naturally accom- 


panied by a decrease in the amount of produce result- 
ing from the same amount of effort, by reason of the 
depletion of natural resources and the exhaustion of 
readily-available supplies. 

With the two factors of supply and demand follow- 
ing divergent courses, the development of humanity 
can obviously oni,” continue when some third factor is 
introduced to bridge the gap. It will also be readhiy 
comprehended that though for a time increase of phy- 
sical energy on the part of numanity may meet the 
requirements of the case by increasing the production 
from the available sources of supply, there is a limit 
to this increase of effort, and it is here where inven- 
tion and organisation are called into play. Invention 
implies the devising of appliances, apparatus and pro- 
cesses for obtaining a greater production by the same 
amount of physical energy and for harnessing avail- 
able supplies cf power in place of human energy, and 
also the application of science to further aid produc- 
tion, As the discrepancy between resources and de- 
mand becomes greater, the greater must be the de- 
velopment of the compensating factors if the standard 
of living is te be maintained and discomfort and dis- 
tress subdued; and still greater must it be if the 
standard of living is to advance. 

The operation of the forces mentioned would suggest 
at first sight that there is a marked movement towards 
the exhaustion of nature’s supplies, but it must be 
remembered that so far from the effort required to 
improve and maintain the standard of living becoming 
greater, the application of invention and science has 
(1) rendered production from available resources easier, 
(2) discovered new resources and substituted others 
for those being exhausted; and (3) converted into us- 
able resources a large variety of materials which for- 
merly, in the absence of present-day knowledge, were 
useless. Moreover, the introduction of transport facili- 
ties has allowed the better distribution of produce and 
a consequent saving through regular production and 
the avoidance of waste; and has also opened up huge 
resources in those countries which are practically un- 
populated. In this way, for example, the wheat re- 
quirements of England, instead of demanding laborious 
and difficult production in England and a consequent 
neglect of other industrial operations. are met by the 
ready supplies of several continents which have all the 
facilities for a huge production, while exhibiting only a 
small home demand. 

As regards the depletion of natural resources and 
the reduction in fertility through use, mentioned pre- 
viously, this has to a great extent been overcome by, 
for example, methods of manuring and cultivating in 
the case of agricultaral pursuits, increased facilities in 
the way of machinery for obtaining minerals from 
greater depths, and the application of science for 
separating useful materials from the (at the moment) 
unusable products with which they are found associ- 
ated. The blast furnaze of to-day in this way produces 
first-class iron from materials which primeval man 
found useless, and also from materials which a century 
ago were not usable. . 

In the face of this it would be rash to form any 
assumption regarding the exhaustion of nature’s sup- 
plies, since each generation finds an application for 
ee of ego previous generations were scarcely 
cognisant; and even in the direction of producin 
food, the developments of science have indicated po | 
made available supplies which only a short time ago 
were unknown. It is, of course, possible that this 
development cannot proceed indefinitely, but we are 
sufficiently far from the climax to prohibit even 
hazarding a suggestion regardine exhaustion. It 
appears at the moment quite feasible, to take a con- 
crete case, that hefore the world’s supply of coal is 
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exhausted the utilisation of the sun’s rays will have 
become a recognised means of obtaining power, and 
hence lighting. Touching the application of science, 
it may here be remarked that artificial light has been 
the means of greatly aiding production, —— 
operations possible in situations and under cone — 
where they were impossible ; lengthening ~~ 
possible time of operation per day and, — 
necessary, enabling continuous operations to be 
carried on efficiently. F : ” 
This process of combating the exhaustion of nce og he 
supplies has, as stated, resulted in the developmé nt : 
the human conception of what may be enjoyed, until 
in the process of time a complex variety of demands by 
humanity has been created, some of which arise from 
the processes of producing the absolute necessities for 
maintaining life and others from a desire to partici- 
pate in physical and intellectual enjoyments unknown 
to primeval man. ; 
The developments here outlined have involved in- 
creasing organisation, and this organisation we know 
as industry. It is the direct acknowledgment of the 
forces which are in operation, and it is at the same 
time the answer to the problem they create. Nature 
sits ever with a Sphinx-like relentlessness propounding 
to mankind her increasingly difficult problems, and, as 
of old, failure to answer those problems adequately 
involves extinction; and as the years go by the intel- 
lectual development required to 
greater and greater. 
To follow even in outline the progress of industrial 
evolution through the centuries would occupy tov 
much space at the moment, and is scarcely necessary 
for the purpose in hand. Tt is fairly well understood 
that the organisation of production mentione.! previ- 
ously has involved the division of labour between the 
various operations, in order to secure economy; for 
organisation is essentially the allotment of different 
duties to the most efficient for those duties, This 
division of duties has continued to such an extent that 
no individual in any civilised and industrial com- 
munity is the consumer of more than a tithe of the 
actual product of his labour, and in very many cases 
is consuming none at all of this product, but simply 
exchanging it for a share in the varied products of a 
host of other labour. While this fact is generally 
acknowledged, it is not so generally appreciated, and, 
moreover, it obscures the hasic fact that the purpose 
of each individual’s work is to create or produce all 
that is necessary to satisfy that individual’s require- 
ments. Nevertheless, all useful work is directly asso- 
ciated with the discovery, preparation for use, 
distribution and consumption of Nature’s resources, 
whether these be applied to the maintenance of life 
itself (as is the case with food), the enjoyment of 
physical comfort, the indulgence in pleasures and 
recreation (physical and intellectual), or the prepara- 
tion and training of the young for participation in 
industria] and civie activity. 
It will thus readily be seen that useful work covers 
a field far wider than the production and preparation 
of actual materials; it ineludes the handling, distri- 
bution and processes of exchange of those materials, 
the attention and mental effort required in organising 
that distribution and exchange, the devising of appli- 
ances to aid all branches of industrial activity, the 
attention and effort required to train the young and 
inefficient, and also all the labour required to create 
and place available the means and facilities for enjov- 


ment and recreation which is demanded by the whole 
community, 


answer becomes 


It may be mentioned, as a side issue. that in dis- 
cussing industry and its problems. there is no purpose 
served in drawing any marked distinction between the 


“ producer ’’ so called (i.e., the worker whose labour 
gives a tangible and material product) and the numer- 
ous labourers whose work cortributes to the other 
requirements of the community. This is a simple but 
vital point which, curiously, is frequently ignored by 
many who discuss the problems of industry. If the 
ideal or objective of industry were merely the main- 
tenance of life itself, the case would be different, but 
it has been shown, and will hardly be contested by in- 
telligent persons, that the ideal is very much wider 
than that. ; 

Reverting to the evolution of industry, it 
rust be pointed out chat industrial organisation for a 
long while partook chiefly of the nature of local co- 
operation between workers to avoid waste of effort and 
secure greater efficiency in their aggregate effort. 
Industrial activity thus was largely conducted in self- 
contained circles, each comprising an industrial com- 
munity with little or no real association with any 
other. This is probably nowhere better illustrated 
than in the old Greek cities, where each ‘ Polis” 
was practically a self-supporting and self-contained 
nation. : 

At this period in the development of industry, and, 
in fact, up to within the last century or so, physical 
labour was aided by only simple and elementary appli- 
ances, which depended on hand or similar power fer 
operation, and, with the exception of the wind-mill, 
the water-mill and the application of animal labour, 
human power (aided and rendered more efficient by 
appliances and mechanism) was the only power avail- 
able. The birth and development of the power plant, 
however, set afoot a new industrial movement, amount- 
ing in actual fact to a steady revolution. Tt is, with- 
out doubt, to the power plant we owe our present state 
of industrial development. Formerly the congregating 
in centres for the more convenient and economical 
conduct of industry had certainly been a feature of 
industrial evolution, and the factory system had to 
some extent come into vogue, as witness the cotton 
and wool-weaving industries. But the rapid develop- 
ment of the factory and concentrated activity which 
followed the rise of the power plant was out of all 
proportion to earlier movements in this direction. 
Whereas formerly a nation consisted chiefly of a col- 
lection of industrial communities each for the most 
part self-contained, the industrial activity accompany- 
ing the rise of the power plant distributed production 
far more widely and made the nation itself one large 
community 

Tt was only natural that the application of power 
which rendered operations so much easier and more 
rapid should cause a marked change in the conditions 
of industrial activity. The result was that from being 
a minor development, the factory system in its various 
phases became in time dominant, until to-day the 
domestic or individualistic method of production existe 
in most industries as a dying relic of a former age. 

The foregoing development of industry, it will be 
seen. has been a normal process, resulting from a 
number of factors; and it has in the main tended to 
serve the attainment of the objective or ideal stated 
in the opening chapters of this Paper. It has more than 
maintained life; it has enabled each individual to 
enjov more than the variety of nature’s products 
which he alone is capable of producing, by reason of 
exchange of some of those products which he can 
readily produce for the corresponding products of 
others. The standard of living has risen, and the 
variety of products available for the race has in- 
creased with the specialisation and organisation of 
productivity. It is only reasonable to suppose, too, 
that this specialisation and organisation will continue 
until a practicable maximum is reached. What that 
practicable maximum will be must be determined hv 
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the ideal or objective; and here again the importance 
of establishing an ideal is evident, for were industry 
itself the objective, this specialisation and organisation 
might continue to the extinction of individual initia- 
tive and responsibility in the great majority of the 
race. But that is not so; and already there are many 
expressions of discontent at the restrictions of our 
increasingly comprehensive organisation. 

It accordingly Lecomes necessary to enquire whether 
the practicable maximum has been reached, or whether 
there are unessential factors now associated with 
organisation which are objectionable and which may 
be eliminated. This phase of the subject is discussed 
later, under another heading; at the moment there 
are some other aspects of industry which may be re- 
viewed before passing to the solution of the problems 
presented. 


Chapter III.— Resources and Production. 

In discussing the question on hand, it is essential to 
establish a clear idea as to what comprise the re 
sources of any nation engaging in industrial activity. 
In the sectional discussion of the subject as applied 
to, say, one particular trade, the resources of that 
trade generally imply the raw materials and facilities 
for working them which are available or potentially so. 
At the moment, however, the term resources must be 
given a very much wider interpretation and be made 
to include all the raw materials, facilities for obtaining 
and converting them, all service and facilities ex- 
changeable in commerce, and, finally, the aggregate 
capacity of the nation to produce and utilise all the 
products necessary for the maintenance of its phy- 
sical, intellectual and moral _ well-being. Ac- 
cordingly, the degree of efficiency of the workers 
in all departments of industry constitutes an essential 
part of the resources of the nation, since an inferior 
degree of efficiency implies less capacity to meet its 
requirements. It might also be said that the re 
sources of a nation include the potential capabilities 
of its workers. If this be acknowledged, it naturally 
follows that not only is it essential to utilise to the 
best the materials supplied by nature, but to also 
maintain and develop the individual capabilities of 
the nation to turn to account every possible material 
as its application becomes necessary or desirable. 

It may be taken as a broad general principle that 
each individual or section of an industrial community 
should produce that which it 1s most capable of pro- 
ducing so far as that commodity is exchangeable in 
tne world’s markets for other necessary or desirable 
commodities, in excess of the quantity of the latter 
which could be produced in the same time as the 
article exchanged. This, of course, involves the sup- 
position that where such exchange takes place it is 
not subject to the possibility of such interruption as 
would be disastrous to the consumer. Where such an 
interruption of supplies in exchange for the most 
easily-produced commodity is a contingent factor, it 
becomes necessary to produce even at a higher cost 
than in another community all those commodities 
which are necessary in order to ensure a supply under 
all conditions. In considering the cost of producing, 
moreover, the cost involved in effecting the exchange 
for some other commodity has to be taken into con- 
sideration, and accordingly we find most communities 
each producing a variety of articles of the same 
nature and at different costs, since the difficulty of 
exchanging, owing to the location of manufacture or 
lack of near outside demand, would render the pro- 
duction of only the readily-produced commodities 
valueless. At the same time, local facilities and 
natural resources generally enable one or more pro- 
ducts to be made in any particular community with 


greater advantage than others, and thus we find vari- 
ous industries tending to centre themselves at differ- 
ent spots. In some cases it is even found that the 
industry in question absorbs practically all the pro- 
ductive labour of the district, since the outside demand 
at the price of which the goods can be marketed is 
sufficient to allow of all other products required by 
that centre being obtained in exchange for the sole 
commodity produced. 

It must not be supposed, however, that the prin- 
ciples mentioned are regularly observed by all indus- 
trial nations. It has been a feature of industrial 
evolution that each community, and on a larger scale 
each nation, has endeavoured primarily to supply all 
its own requirements, and only during the last fev 
centuries has international exchange of production 
figured largely in any nation’s economics. This 
means that many industries still survive which are 
producing at a disadvantage, which disadvantage only 
becomes apparent when competition from outside 
sources reveals the possibility of cheaper production in 
other districts, The expansion of industrial exchange, 
therefore, is constantly revealing what, at first sight, 
appear to be industries ruined and destroyed by out- 
side competition. 

It must, of course, be admitted that any district, 
while producing its most readily-produced commodity, 
may still suffer from the competition of other centres 
better situated in regard to facilities or resources. 
In such case the badly-situated district can obviously 
not secure the same balance of profit in market ex- 
change as can the better-situated district, though in 
many cases the discrepancy can be adjusted by the 
adoption of labour-saving methods and new processes 
and appliances, It is at this poit in particular 
where the intelligence of the community is effective 
in overcoming its natural disadvantages, and it is a 
noteworthy factor that some of the shrewdest and 
best intellectually-developed nations are those whose 
natural resources are relatively small compared with 
others. It would seem that the conflict with these 
disadvantages and the struggle to wrest from nature 
the requirements of life have stimulated the intellec- 
tual activity of the people. 

In view o{ these facts, while the principle outlined 
in the opening sentence in this chapter is sound, 
there are modifying factors which may extend its 
application to certain products which, at first sight. 
may seem to be outside the range of readily-produced 
commodities. In other words, the most valuable re- 
sources of any community can only be correctly ascer- 
tained when there are taken into consideration the 
following factors: —The various facilities or resources 
available; the cost in some other district of producing 
the same products; the cost of exchanging any pro- 
duct; and the possibility of reducing the cost of pro- 
duction by improved methods and appliances. 

The relation of these various factors in any indus- 
trial community is continually having to be recon- 
sidered, and thus it is found that industries shift 
from centre to centre as the conditions of the moment 
alter. and districts, for example, which were once 
largely productive, have become rather distributing 
centres, owing to the above-mentioned reconsideration 
of their facilities. At first sight, the industries of 
any country often appear to be the subject of numer- 
ous eccentricities and vagaries of fortune; but when 
examined closely it will almost invariably be found 
that the factors above outlined are operating on very 
definite lines, and the influence causing changes can 
frequently so be traced. 

The same principle applies to labour in the in- 
dividual as to directions of production for the com- 
munity. As a general rule it may be taken that each 
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individual should operate in that direction in which 
he is most capable, but this rule requires modifying 
according to the demands existing for the labour in 
question. Hence, where in any community a large 
number are most capable of performing a certain 
operation of which little is required, sume of that 
labour must be redirected into another and the nearest 
efficient direction, if that labour in turn is required. 
No rigid rule can be appliei, for the circumstances 
of the moment must dictate. Only the general rule 
may be stated and applied to the individual, namely, 
that each should operate in his own most efficient 
direction, subject to the conditions named, Here, 
again, the function of education in producing a flexi- 
bility of wage-earning capacity is important, since it 
allows redirection of such effort a. is not required in 
the most efficient direction, this redirection being 
only possible through the medium of training, which 
is education. 


Chapter 1V.—The Utilisation of Labour and its 
Preparation for Use. 

It has been shown in the chapter relating to the 
evolution of indastry that the conditions of to-day 
necessitate for the provision of man’s sustenance, not 
comparatively slow activity for the whole of his life, 
as was the case when rural activity represented the 
chief productive process, but a period of highly-intel- 
ligent specially-directed and organised activity, neces- 
sitating particular and varied qualifications in each 
worker. Since, also, this activity cannot be possible 
without some preliminary preparation, on account of 
the nature of the processes and apparatus employed, 
it is not economical to introduce the operative to the 
work until he has obtained a certain degree of mental 
and physical capability. Participation in actual pro- 
duction at the same age as formerly is now wasteful, 
in that it is inefficient at the moment to provide for 
the sustenance of the worker in question and, more 
over, prohinmts the attainment of ultimate proficiency 
to provide fur the maturer requirements of the same 
individual. Under past conditions, when even a com- 
petent operative’s labour was characterised by extreme 
simplicity, it was quite possible to start a boy at work 
as early as he was physically capable of performing 
useful operations (so long as he was not overtaxed), 
and in the course of intimate contact with the work 
which he would later have to do, he developed the 
necessary capacity to produce efficiently for his ulti- 
mate sustenance. In fact. that course of training was 
the only one available under the conditions then 
existing, and since it met the requirements of the 
times, to delay participation in production to, for 
example, the present age of 14, was to waste a number 
of years of useful productive activity. Through the 
centuries that followed up to the present day, how- 
ever, the conditions underwent a marked change, so 
that to-day it would be a waste of effort and appli- 
ances to start a boy operating at anything but the 
simplest of work until he had attained a certain 
development. 

The question which then arises relates to the re- 
quired preparation for participation in industrial 
activity, the time it should take, and whether it 
should be distinct from industrial activity itself or be 
gradually merged into the latter. The answer is a 
complex one, and must be different in the case of 
almost every trade; but as a preliminary it has al- 
ready been acknowledged that at least the first twelve 
or fourteen years of life should be devoted to physical 
and mental development, without active contact with 
production. 

The writer considers that, providing the labour 
were proportioned to the physical condition of the 
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boy, many boys who ultimately operate most success 
fully at unskilled work could well start work at 12 
years of age; for the last two years of school life is 
in such cases too often a period of idleness and lack 
of progress. On the other hand, it is very difficult 
to be sure that such is the best ultimate class of work 
for any boy, since his development may only be slow 
and become much more rapid between the ages of 13 
and 18. To pronounce on the mest desirable ultimate 
work for any boy at the early age of 12 years 
would be to condemn to unskilled work many boys 
who have latent possibilities far beyond that. For 
skilled work, 14 years of age itself is often too early 
for anything but intermittent participation in actual 
production, and full participation may simply retard 
or prevent proper development; and even with two 
boys adapted for the same class of work, the necessary 
training may be very different. Again, particularly 
in the mechanical trades, acquaintance (without par- 
ticipation) with actual work may, and even does, 
prove a very beneficial educative influence at quite 
an early age, long before 14 years. 

Taking any skilled operation as an example, the ob- 
ject of preliminary training is to teach matters which 
cannot be so well learned during the work itself, and 
therefore that preliminary training should be ex- 
tended so long as the conditions obtain which make it 
desirable. But there comes a point at which train- 
ing of that description must be barren, except in 
actual touch with the work to which it relates. 
This, the writer contends, is a strong plea for merg- 
ing the preliminary training into the final training of 
actual participation in production. It is almost im- 
possible to place any line of demarcation in any trade 
and say that at that point theoretical or school train- 
ing should cease and the training in contact with the 
work commence. The process of development is 
essentially a gradual one, and it is illogical to assume 
that the process of training should be so distinc«. 

Taking for granted, then, that it is desirable and 
even necessary to hand down from individual to indi- 
vidual and generation to generation that knowledge 
of processes and appliances acquired by past experi- 
ence, and to instruct the young worker in produc- 
tivity prior to actual participation—this in order to 
eliminate the waste of time involved in each indi- 
vidual learning the full process of production »7 ez- 
perience alone—we may now enquire as to the best 
means of transmitting that accumulation of know- 
ledge, which amounts in actual fact to an accumula- 
tion of productive capacity. 

It is unnecessary to go back to the early forms of 
training which have accompanied industrial evolu- 
tion; the conditions then obtaining bear so little re- 
semblance to modern conditions, and the systems 
were so essentially adapted to only the conditions of 
the time, that little useful information is afforded by 
them in the light of modern requirements. A better 
nurnose is served hy an examination of the first orga- 
nised system of instruction for industrial effi- 
viency, 1.¢., the apprenticeship system. 


“~~ Chapter V.—The Apprenticeship System. 


In the very badly organised social conditions in 
which the apprenticeship system arose, that system 
was the natural outcome of an acknowledgment that 
systematic training or distribution of owledge 
amongst industrial operatives was essential, if the 
capacity of past generations was to be utilised. It 
is readily understandable that the system was de- 
veloped to meet, as effectively as possible, the condi- 
tions of the moment and that it has undergone sor ¢ 
modification and revision by reason ef sicial and 
other changes. The main principle which it embc dies, 
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however, being @ basic one, still holds good. — * 
apprenticeship system has proved its value in the pas 
as an aid to industrial efficiency, it 1s frequently ac- 
cepted in teto as desirable under the conditions of te 
day. im so far as it embodies fundamental principles, 
the author cordially agrees, but contends that the 
system requires modifying in strict accordance with 
modern conditions and recent social and economic 
changes. The directions in which the system should 
be modified will be outlined in a later chapter. At 
the moment it will be instructive to review the rise 
and decline of the old system. : 

As far back as the 12th century we have evidence 
of comparatively high organisation of apprenticeship. 
‘he principle was essentially that of taking the boy 
at an early age from the control of the parents and 
placing him under the care and instructiun of the 
craftsman or employer who was to teach him his call- 
ing. It was then understvod ana acknowledged that 
the training should include not only instruction in the 
craft, but guidance in physical and moral develop- 
ment. The apprentice usually entered into the 
family life of his employer, and became identical in 
social status with his employer’s sons. He, more- 
over, had a claim at Law on the instruction in the 
different work his employer was conducting. The re- 
sult of this system was that at the conciusion of his 
apprenticeship the boy had a thorough insight into 
the whole of the working of his master’s business or 
craft, and was in a position, under the conditions of 
the day, to commence business as a master craftsman 
directly opportunity offered. Under the then exist- 
ing system ot domestic production, as distinguished 
from the modern factory system, which necessitates 
large capital, the apprentice normally developed into 
the master craftsman. There was not the same social 
stratification which differentiated employer and 
apprentice as at the present time, for each belonged 
to the same social grade of crafismen, and marriage 
of the apprentice into the master’s family was quite 
a common and normal occurrence, It is important, 
when suggestions for reviving the apprenticeship 
system are mooted, to keep clearly in mind the facts 
that the apprentice was a potential master-man, and 
also received training in every department of life 
from his master, not merely vocational instruction, 
This will be borne out by an examination of almost 
any old form of indenture. 

The system of indentured apprenticeship, coupled 
with the organisation of the crafts known as trade 
guilds, also served another purpose, namely, that of 
maintaining the quality of workmanship in the diffe- 
rent crafts and excluding inefficient and bad work- 
manship in competition. This formed a very import- 
ant duty of the organisation; in fact, it became an 
essential function of the trade guilds of the day to 
maintain this status and etticiency. Powers were 
granted to the guilds to prohibit operation at 
the different crafts by other than duly indentured 
apprentices or members of the guild, so that the 
latter acted as a sers of trade union, with evea wider 
powers than the present trade unions. This condi- 
tion of things lasted for a long while, and was re- 
spousible for much of the high development of many 
of our industries. But it wil! readily be conceived that 
such organisation could only apply to the skilled 
crafts and not t+ unskilled work. There was, naturally, 
under the conditions of the time, a fairly marked dis- 
tinction between simply agricultural and rural opera- 
tions and the work of the arts and crafts, the latter 
requiring a careful training and instruction which the 
former did not; consequently the restrictions and 
prohibitions imposed by the guilds in regard to the 








right to operate at skilled callings had many bene- 
ficial effects. 

There arose, eventually, however, a movement 
which even the powers granted to the guilds could not 
overcome. This movement was the growth of a 
supply of outside labour which had not been through 
the apprenticeship course, but which was sufficiently 
capable of operating at skilled crafts to produce many 
of the goods in question, even though not attaining 
to the highest efhciency. From various causes labour 
drifted into the towns and industrial centres from 
the land, and sought employment at the arts and 
crafts, until there grew up a labour supply available 
for a great variety of work which formerly was in the 
hands of the guilds and their members. This move- 
ment was combated for a long time by the guilds, but 
it was inevitable that it could not be ultimately sup- 
pressed. The result of the movement was the gradual 
decline of the apprenticeship system, for while the 
efficiency resulting from apprenticeship could not be 
denied, it was difficult to insist on a long term of 
training before material payment was received, in the 
face of the other course adopted by the outside 
workers who gave their labour for what it was worth, 
without any agreement or indenture, gathered what 
knowledge they could and passed from point to point, 
enlarging their experience until they attained at an 
early age a fair capacity, or at least sufficient to 
enable them to command a good wage as journeymen 
artisans. This movement was greatly aided by the 
rise of the factory system and its tendency to segre- 
gate workers into the two classes of operatives and 
officers, as distinct from the old all-round craftsman 
operating under the domestic system. 

In the face of this, it is not surprising to find that 
to-day, despite the high intellectual development de- 
manded by many branches of industry, the apprentice- 
ship system, with its organised training, kas practi- 
cally died out, except in those industries which can 
only be conducted by labour which has undergone 
this training. In other industries, again, a compro- 
mise is effected, and a sort of semi-apprenticeship 
system is in vogue in some plants, without indenture, 
while others, who are in a position to command the 
pupils by reason of their importance as industrial 
establishments, retain the old system of indentured 
apprenticesnip. 

But one great point of difference between the early 
apprenticeship system and any existing system, when 
the two are compared, is that while the former was 
responsible for the physical, mental and moral de- 
velopment of the apprentice, the latter is concerned 
only with the instruction immediately relevant to the 
vocation ; and now many advocates of the old system, 
overlooking these essential points, raise objections to 
the suggestion that industrial training should include 
instruction and control of conduct in other matters, 
such as the civi¢ and social life of the apprentice. It 
will be scen, on reference to some- of the previous 
principles enunciated, that in many respects the 
earlier apprenticeship system was far more in keeping 
with the ideal stated by the author than are the 
present educational systems. The one was a com- 
prehensive control and instruction of the boy on all 
sides of his conduct, and tended to make him not only 
an efficient craftsman, but a good citizen. The pre- 
sent system ignores everything beyond the vocational 
capacity of the boy. It will, of course, be contended 
that elementary school training, coupled with home 
training, should be sufficient to meet the case, and 
that, under modern conditions, apprenticeship should 
concern itself only with the vocation in question, since 
the old conditions of intimate association with the 
master rather than the parents is not now a feature 
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of the boy’s life. In the main this contention is quite 
correct, but when the schooling and training systems 
instituted are found, as they have been found, to 
divert parental responsibility without taking its place, 
they obviously require revision to meet the defects. 
It then becomes a question as to how far elementary 
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schooling and vocational training should be made to 
include the training characteristic of the old appren- 
ticeship system. These facts will be discussed in a 
later portion of the paper. 


(To be 


continued.) 


Foundry Sands and Their Treatment. 


By Algernon Lewin Curtis, M.E. 


(Continued from puge 


A Partial Study of Moulding Materials. 

The study of moulding materials would seem to 
embrace a number of most important subjects, viz., 
and petrology, chemistry, metallurgy, 
minerology, keramics, heat and pyrometry, micro- 
scopy and light, physics and foundry practice. By 
means of geology, petrology, and minerology can be 
discovered the mineral character of moulding sands, 
through the aid of chemistry, heat and pyrometry, 
and microscopy ; and a good knowledge of metallurgy, 
foundry practice, physics and keramics enables the 
behaviour of metals, clays, sands, and compositions 
under heat and in solution to be better observed. 

The best illustration of the principle of sedimenta- 
tion is that of running water in streams or currents 
along sea-shores which transport and deposit sands. 
During the process a sorting action takes place 
according to the specific gravity and size of the 
different particles, tne large grains of light 
materials becoming amalgamated with smaller grains 
of heavier minerals. Sand particles during such 
transportation become more or less rounced, due to 
mutual abrasion, as the larger the grain the more 
abundant the rounding. With equal-sized grains, 
however, the heavier are the most rounded. Water 
is not the only agent for transporting sand, as in 
certain countries wind has been responsible for large 
sand deposits, these latter being made up of finer 
materials than sedimentary owing to 
greater abrasion taking place in air than in water. 

Most authorities agree that sands can be classified 
into three groups, thus : 

(a) Sands derived by assortment « 
material, water, and wind currents. 

(b) Sands derived from weathering of sandstone 
and other rock, usually termed residuary sands. 

(¢) Old Sandstone Formation, or rock sands, which 
cover large areas, being cemented by oxides of iron, 
silicon, ete. 

Much of the moulding-sand deposits of the world 
are, due to assortment by glacial drift, wind and 
water currents, and decayed felspathic rock. In 
order to examine the mineral content of any mould- 
ing material, composition or sand mixture, the 
microscope must be resorted to: but before the sig 
nificance of such examinations can he made ap- 
parent, a complete set of the minerals met with in 
moulding materials should he studied. As the micro 
scope appears to be something of a rara avis in many 
foundries (and here let me state that it is incum- 
bent on every person who has charge of a foundry 
to possess complete reliable microscopic apparatus, 
not only for the examination of moulding materials, 
but metals also), a few suggestions on the choosing 
of a suitable instrument may not be ont of place. 

Of course, the best way to secure a good microscope 
is to pay the best price, but this method is pro 
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hibitive to many who do not know the points of a 
good instrument, and usually impossible to the be- 


ginner who desires to start as a rule without in- 

















Fic, 1.--PErRoOLoGIcAL MicroscorE; ty MESSRS. 


Wa. Watson & Sons, Limiirn. 


curring too large an expenditure. 


Unfortunately, 
the market is flooded 


with a lot of ‘‘ cheap and 


nasty’ instruments of doubtful origin and manu- 
facture. These are sold in polished cases containing 
a few useful accessories, and a fearful and wonderful 


assortment of things seldom wanted. This _ is 
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described as a complete microscopic outfit, and is 
made to no design or standard. 

If. however, a new microscope has to be procured 
it is best to get a plain one from a reliable manu- 
facturer. The writer uses a petrological instrument 
bv Messrs. Wm. Watson & Sons, Limited, 313, High 
Holborn, London, W.C. The prospective buyer 
would do well to state his position, and arrange suit- 
able terms for payment, if unable to purchase a 
reliable instrument outright. 


Eve Lens 
cn 
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Field 


Lens 








Fic. 2. Fie. 6. 

Such an instrument wili be made to standard sizes 
and fittings, and as progress is made additional ap- 
paratus may be added as required, with the certainty 
of them fitting. Standard fittings by 
makers are all interchangeable, and 
makers cater best for the plain stand 
suitable tor further additions. 

It is best to begin with low-power eyepieces and 
objectives, leaving high powers particularly alone at 
first, and not be misled by too much polish or show, 
as a microscope is to be looked through, not at. If 
the foundryman has any choice, he should not by any 
means get a microscope that cannot be inclined from 


standard 
the English 
microscope 


Fie. 3.—Btotite. 


the vertical, as when the eye is looking vertically 
down, it involves a standing position all the time, and 
occasionally the fluid on the eye will impair good 
definition if used constantly for any length of time 
in this position. The microscope chosen should be 
of recent type and should stand steady on its base, 
and not be easily overturned. The hinge joint for 
inclining should work freely yet remain steady when 
using the other adjustments. The coarse focussing 
should move smoothly without backlash or lost 
motion in turning, and not stiffly. The slides should 
work without the slightest shake, and if there is no 
means of adjusting them, the slightest looseness will 
condemn the instrument. The same smoothness and 
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fine 
fine 
and 
and 


absence of backlash must be looked for in the 
adjustment. In looking through the lenses, any 
object having thin hairs is a good rough test, 
the image should be free from colour fringes 
define clearly and sharply. 

As the petrological microscope is essentially an 
ordinary microscope with additional equipment, it 
must be provided with certain important extras. 
The founder’s microscopic business, however, being 
two-fold, i.e., metallurgical, or the examination of 
metals, and petrological, i.e., the examination of 
moulding materials, it is best to procure an instru- 
ment applicable to both sections, which is easy to 
arrange if considered before purchasing. An instru- 
ment which is very suitable for the foundryman, and 
one which the writer has used extensively, is 
Messrs. Watson’s “School of Mines ”’ petrological 
microscope, as shown in Fig. 1. 


It must be provided with a polariser a (a piece 
of apparatus for giving polarised light), below the 
concentric stage; an analyser b, a piece of apparatus 
for the rays of light after they have 
passed through the polariser and transparent section 
placed hetween the objective and the eye; a con- 
centnic stage ¢, rotating about an axis which is in the 
line ot sight of the microscope; and a reflector d, 
which is fitted with a plane mirror on one side for 
use witn daylight, and a parabolic mirror on the 
other for artificial illumination at 
to make the rays of light as 
possible. : 


analysing 


night, in order 
nearly parallel as 


rhe polariser, fitted with divided circle as shown 
at a, Fig i 


g. 1, is in most cases a nicol prism set in a 
t 


suitable frame and constructed as follows :—For the 
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nicol prism a cleavage rhombohedron of calcite (the 
Iceland Spar variety is universally used in conse- 
quence of its greater transparency) is used, having 
four large and two smal! rhombohedral faces oppo- 
site each other. In place of the latter planes, two 
new surfaces are cut making angles of 68 deg. (in 
stead of 71 deg.), with the obtuse vertical edges. 
These then form the terminal faces of the prism. 
In addition to this the prism is cut through in the 
direction H, H, Fig. 2; the parts are then polished 
and cemented together again with Canada balsam. 
A ray of light a, b (Fig. 2) entering the prism is 
divided into two rays polarised at right angles to 
each other. One of these, b, c, on meeting the layer 
of balsam (whose refractive index is less than that 
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of the ray b, c) suffers total reflection, and is de- 
flected against the blackened sides of the prism and 
extinguished. The other, b, d, passes through and 
emerges at ¢ a completely polarised ray of light— 
that is, a ray with vibrations in one direction only, 
and that the direction of the shorter diagonal of the 
prism. The vertical plane through the shorter 
diagonal may be called the plane of vibration of the 
nicol, and it is convenient to assume the vabrations 
of the polarised light as taking place in this plane. 
The polariser, which is, of course, below the concen- 
tric stage, is generally adjusted so as to have its 
plane of vibration parallel to the east and west 
cross-wire in the eyepiece (e, Fig. 1). German and 
American practice is usually north and south. 

it is important to know the direction of the plane 
ot vibration of the polariser or lower nicol in order 
to determine when adsorption of light occurs in a 
mineral, the direction in this mineral parallet to 
which the adsorbed rays are vibrating. she polar 
iser slides in an outer shell or frame, and by means 
of a screw can be easily raised or lowered. A con- 
venient test for the jocation of this plane of vibia 
tion of the polariser is as follows :—Make use of a 
section of Biotite, cut at right angles to the basal 
plane, hence showing the basal cleave cracks. This 
mineral Biotite has the property of absorbing to a 
marked extent the light vibrating parallel to these 
cleavage cracks (see rig. 3) Rotate such a section 
on the stage ot the micrescope until the position of 
maximum darkness is reached, and when such is the 
case the plane ot vibration of the polariser must be 
parallel to these cleavage cracks. Un the top of the 
nicol is placed the condensing lens for getting con- 
vergent tight, and the adjustments are so arranged 
that when the nicol is up as far as it will go, the 
condensing lens is brought almost in contact with 
the lower surface of the transparent section resting 
on the stage. Of course, the condensing lens must 
be removed when very low-power objectives are used. 

The concentric rotating stage (c, Fig. 1) is sup- 
ported on a suitable frame, and so arranged that its 
axis of rotation coincides with the line of sight of 
the microscope. The periphery of the stage being 
graduated by means of an index fixed to its frame, 
angular rotation can always be obtained. 

‘The objectives or lenses screw into the collar of the 
instrument (f, Fig. 1). It might be an advantage to 
explain the difference between the functions of a 
simple lens and an objective or microscopic lens 
when compounded with the ocular or eyepiece. With 
a simple magnifying glass or hand lens, there is no 
real image, because the object itself is seen; but the 
lens changing the direction of the light rays from 
object to eye, causes the latter to receive them as 
though they (i.e., the rays) came from a larger ob- 
ject, and therefore every part of the object becomes 
to our perceptions as though it were enlarged accord- 
ingly (see Fig. 4). The microscopic system, however, 
consists of two stages of lenses, so arranged in exact 
alignment that the image formed behind the front 
stage or system of lenses, termed the objective, 
is thrown into a position trom which it can be 
viewed by a second stage or system of lenses, called 
the ocular or eyepiece. Fig. 5 shows the part the 
eyepiece and objective lens plays in performing their 
work; a single ray of light from each end of the 
object is represented for simplicity, though it must 
not be forgotten that a bundle of rays equal to the 
aperture of the lens proceeds from each and every 
point in the object, as a cone of rays, and these are 
condensed as another cone of rays to the correspond 
ing point in the resultant image. 

The rays cross on their way (just as light can pass 
through light without mutual disturbance of any of 








it), then reach the eyepiece where the inner or field 
lens bends them in again, and the image is formed 
in the air between the lenses of the eyepiece. Passing 
on through the outer or eye lens their direction is 
again changed, so that the whole bundle can enter 
the pupil of the eye, which it does in such a direc- 
tion that the eye sees it as a whole image. Therefore 
in a microscope an enlarged object is not seen, only 
a1 image of it. 

The ocular, or eyepiece (e, Fig. 1) fits into the 
top of the draw tube of the microscope, its function 
being to collect light from the objective and resolve 
it into an enlarged image of the object. It usually 
consists of two lenses arranged with their convex 
sides downwards; the lower lens called the field lens 
condenses the light and brings the image into the 
field of view of the top or eye lens, so that the eye 
can receive it. 

As it is proposed in future chapters to describe 
and illustrate a complete set of apparatus for use in 
examining moulding materials, no furtner reference 
to microscopic detail will be necessary here beyond 
reference to the microscopical and optical characters 
of minerals found in moulding sands. 

Light may be defined as being transmitted in 
straight lines by vibrations of the ether, taking 
place at right angles to the direction of transmission. 
Ordinary light, however, is light with the ether 
vibrations in all possible directions, the path de- 
scribed by any particle of ether constantly changing. 
Plane polarised light is simply light with the ether 
vibrations all parallel to one plane passing through 
the direction of transmission. Experiment proves 
that there exists a very close relation hetween the 
optical properties of crystals and their other physical 
properties, such as colour, form, transmission of 
heat, etc. Therefore it is often possible by a careful 
optical investigation of a crystal section to deter- 
mine important crystallographic facts, even in the 
absence of any distinct outline. 


(To be continued.) 








Star Antimony. 

We have examined lately a sample of the 
guaranteed 99.70 per cent. Star antimony, which is 
made at the Smelting Works, Pitsea, Essex, of the 
Syndicate of London, Limited, whose offices are at 
Norfolk House, Norfolk Street, Strand, London, 
W.C. A certificate of assay accompanied the sample, 
which gave a result of 99.77 per cent. purity, which 
certificate specifically refers to the quality of metal 
the Company were making in January last. We 
mention this because we understand that the anti- 
mony which the Company are now making is even 
purer than 99.77 per cent. Samples which are being 
submitted to users and merchants, are considered 
so pure that doubt is sometimes expressed as to the 
Company being able to execute orders equal in 
purity to the samples. This in many instances has 
given the Company an opportunity to receive and 
execute sample orders on a guarantee of a minimum 
purity of 99.70 per cent. The ingots are sold under 
the brand ‘‘ A.” At present the new Company are 
completing their plans to add 40 new furnaces to 
meet the growing demands for ‘‘A’’ brand, and to 
enable them to guarantee regularity and promptitude 
in delivery. The Syndicate of London, Limited, 
whose principal business is that of financiers, have 
taken up the secret process for the manufacture of 
this special brand of Star antimony, and intend 
to develop this branch of refining as well as specialise 
in other branches, particularly in the refining of 
auriferous antimony ores and concentrates. 
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Electric Furnaces in Iron and Brass Foundries.” 


oe 


By E. Kilburn Scott, A-M.Inst.C.E., M.I.E.E. 


—_——— 


The electric furnace has hitherto chiefly come 
under consideration in the metallurgical world in 
connection with steel refining, ferro alloys, or smelt- 
ing ores, and but little attention has been given to 
its applicability in connection with brass and iron 
founding. In fact, most electric-furnace makers do 
not care to discusy the application of their apparatus 
for this work, as it is generally held that the cost 
of operating is prejudicial to success in competition 
with the present forms of melting furnaces. While 
at first inspection and under most conditions this 
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Fig. 1.—Tue Grrop Arc FuRNACE. 


is correct, there are possibilities in front of the 
electric furnave as applied to brass and iron melting 
which call for careful consideration. The writer 
proposes not so much to contend for the general 
adoption of the electric furnace for this work as to 
indicate its su'tability for special work and the lines 
along which its development may be expected to 
proceed. An endeavour will also be made to indi- 


cate the lines on which a successful furnace should 
he designed. 


* British Foundrymen’s Association Convention Paper, 


The descriptions of furnaces hitherto published 
have been mainly by persons interested in some par- 
ticular furnace, and have hence been tinged by an 
unconscious bias. For the present purpose it will 
be well to first review briefly the features of a few 
typical furnaces of different types. ; 


Types of Furnaces. 


Electrical apparatus can be designed very accur- 
ately, because the formule used are more funda- 
mental than empirical. Electrical engineers can 
thus predetermine very accurately what such-and- 
such a design will give. It is not so much that 
electrical engineers are very scientific, as that things 
electrical have the happy knack of doing what is 
expected of them. Knowing exactly what is wanted 
and how present processes are carried out, there is 
very little “hit and miss’’ experimenting. 

The principle on which all electric furnaces work is 
the passage of large currents over and through, or 
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Fig. 2.—-D1acram or CoNNECTIONS FOR TRANSFORMER 
FURNACE. 


merely through, the charge. The distinction lies 
in the method of passing the current through the 
furnace. Furnaces may be divided broadly into:— 
(1) Are Furnaces; (2) Induction Furnaces; (3) 
Ordinary Resistance Furnaces; and (4) Pinch-effect 
Resistance Furnaces. 

Arc Furnaces.—In the are furnace the current 
flows inside the furnace chamber from one carbon 
electrode to another, either directly through a small 
air-space which intervenes between the electrodes of 
opposite polarity in the same way as in an ordinary 
are lamp, or indirectly from one electrode through 
the slag and metal bath to the other. Fig. 1 shows 
a cross-section through a Girod furnace, which is of 
this type. . 

Induction Furnaces.—In the induction furnace first 
invented by Mr. S. Z. de Ferranti, the heating 
current in the bath is not the actual supply current. 
It depends on the principle of the alternating-cur- 
rent transformer, and a transformer core is incor- 
perated with the furnace, so that the metal bath 
forms the secondary circuit. The primary coils of the 
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transformer, which are on the cores of the trans- 
former, are connected to the supply terminals. The 
current which produces the heat in the body of the 
metal is thus induced in the charge, and is not con- 
veyed to it from the source of supply. Fig. 2 shows 
the electric connections for an induction furnace. 

Recent improvements have been in the introduc- 
tion of three-phase working. This is especially ad- 
vantageous in the induction furnace, because the 
hath of metal is rotated in much the same way as the 
moving portion of a three-phase motor is rotated, 
and this rotation causes the metal to mix. A three- 
phase furnace has the advantage over a single-phase 
furnace that the plant is cheaper, in much the same 
way that a three-phase alternator has a better weight 
efficiency than a single-phase machine. Another im- 
provement in the induction type has been in com- 
hining induction and resistance effects, and for this 
electrode plates are fixed in the walls of the furnace. 

Ordinary Resistance Furnaces.—This type of fur- 
nace generates its melting heat by passing current 
from electrode to electrode througa the charge of 
metal, which by reason of its resistance to the pas- 
sage of current has its temperature raised very con- 
siderably. 
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Fig. 3.—CIRCULATION OF 
Merat THROUGH “ Pincn EFrrFrect.’”’ 

‘“* Pinch Effect” Resistance Furnace.—A resistance 
furnace which is distinct in its operation, is that 
designed by Dr. Carl Hering. Owing to its particu- 
lar feature and its applicability to the work under 


discussion, it will be described in closer detail. 
In 1907 and 1909 Dr. Carl Hering described in 
Papers presented before the American Electro- 


chemical Society a peculiar “ pinch effect ” which he 
had observed in electric furnaces. It appears that 
there is a limit to the current which can be passed 
through a horizontal open channel containing a 
liquid. When the current reaches a certain amount, 
depending on the cross-section and shape of the 
column and on the specific gravity of the liquid, the 
column is suddenly contracted by electro-magnetic 
forces until it breaks the circuit. This produces 
rapid interruptions of the current which prevent 
a further increase of current and are fatal to the 
operation of the furnace. Dr. Hering then devised a 
practical application of this “ pinch effect,” which 
he made to serve the useful purpose of rapid cir- 
culation. 

If a column of a liquid conductor is confined in 4 
vertical cylindrical hole in the bottom of the hearth 
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opening into the body of the liquid and closed at 
the bottom by means of the electrode, and if a 
current be then passed lengthwise through it, the 
effect of the pinch phenomenon will be to contract 
this column toward its central axis. The liquid will 
therefore tend to move radially from the circumfer- 
ence to the centre, as shown in the small circle at the 
top of Fig. 3. These forces, in turn, by hydraulic 
action, then produce an axial force which will impel 
the liquid upward and out of the column, while at 
the same time the suction will draw in fresh liquid 
around the circumference, producing a circulation 
about as shown by the arrows. This forces the 
liquid upward and produces a small fountain. 

These liquid columns or resistors, of which there 
are one for each electrode, are so proportioned that 
the whole heat for the furnace is generated in them, 
and the diameter and length are so arranged that 
the pinching force is sufficient to produce the de- 
sired circulation. Each particle of the liquid in turn 
enters the resistor, where it is immediately highly 
heated and ejected, being in the resistor only about 
a second. The cooler material at the bottom flows 
into the resistor and is in turn heated and ejected. 
For three-phase current there are three resistors and 
electrodes. Fig. 4 shows how these resistors or 
squirting tubes and their electrodes may be applied 
to the usual type of tilting furnace. 


The tubes are lined with electrically-fused mag- 
nesite. It is ground into granules, mixed with a 


binder and tamped into position wet. The joint 








Fig. 4. 
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Cart Herine Resistors, 
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between the electrode and the wall of the furnace 
is self-healing, because directly any metal gets be- 
tween them it freezes solid. In the many furnaces 
built, there has never been any leakage of metal 
past the electrodes. It may be mentioned that the 
co-efficient of expansion of electrically-fused mag- 
nesite appears to be about the same as that of iron. 

The electrodes are usually made of the same metal 
as the metal to be melted. Thus iron clect-odes are 
used for furnaces for cast steel and cast iron, and 
copper is used for copper, bronzes and brass. 


Comparisions of Furnaces. 

Are furnaces have electrodes 
costly and burn away quickly. 
break off in lumps, and there 
wasting away at the sides. 

Tne electrodes require to be fed forward as they 
burn away, and this requires special gear, and there 
is difficulty in regulating the current. 

There is a difficulty in getting continuous working 
owing to changing of the carbons, and making neces- 
sary electrical connections. 


of carbon which are 
They sometimes also 
is the possibility of 





Quite frequently there is trouble in providing for 
water cooling connections, and a chance of water 
leaking into the furnace. 

The heat is applied at the top of the charge and 
thus has to travel down by slow conduction and 
agitation of the charge. Slag at the top may inter- 
fere with free working. 

The temperature of the are is frequently greater 
than that necessary for metallurgical requirements. 

The furnace has sometimes to be larger than neces- 
sary in order to provide space for the carbons. 

Induction furnaces are very expensive, and the 
design is not convenient from a metallurgical point 
of view, the electrical gear being a good deal in the 
way and near to the hot metal. 

The transformer must necessarily be inefficient and 
work at a low power factor unless special arrange- 
ments are made to improve the latter, in which case 
they are an extra expense. 

The necessity of retaining a large part of the 
charge to start the next run, or else preheating the 
charge, is troublesome. 

The temperature is limited by reason of the pinch 
phenomenon, and thus the maximum temperature 
may not be high enough for certain purposes. 

Owing to the restricted nature of the channels con- 
taining the charge there is no large open space 
for slag action. It is true that additional space 
may be provided and electrodes added, but they 
bring in difficulties peculiar to themselves. 

The furnace is run up to near the pinching off 
point all the time. This means very slow starting 
up, and it is difficult to keep the current steady. 

The induction furnace is not suitable for brass 
because the conductivity of the metal is low and the 
current becomes so great that the metal pinches. 
This applies also to aluminium, but to a greater ex- 
tent, because the metal is so light that it pinches off 
with quite moderate currents. 

The induction furnace requires a low frequency, 
and this has generally to be given by a special set 
of apparatus. 

Ordinary resistance furnaces exhibit a serious limit 
of temperature and speed of heating due to the 
pinch phenomenon. 

There is a possibility of contamination of product 
by the carbon or graphite electrodes. 

Great changes in current are necessary as the quan- 
tity of reduced material increases. 

The slag surface is small, or if this is provided by 
an additional hearth, there is difficulty in getting 
circulation from the heating channel to the hearth. 


Heat Required. 

Before proceeding further to discuss individual 
furnaces, mention may be made of some general con- 
siderations. 

The actual heat required for any particular pro- 
cess may be (1) the heat necessary to liquify the 
raw material from the cold or nearly cold state; 
or (2), it may be merely that required to raise a 
charge which has already been liquified, to a higher 
temperature. Heat may be generated in the charge 
itself by the chemical changes going on in it. If 
this change absorbs energy the heat energy repre- 
sented must be added in order to find the total that 
the furnace must supply. 

If, on the other hand, the chemical change in the 
furnace gives off energy, then this energy can be 
subtracted, and only the balance is required from 
the electric power supply. Of course, many furnace 
operations are complex, being at one period, say, 
endothermic and then later exothermic. In any case 


the heat units should be added or subtracted as re- 
quired. 
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Resistance and Back E.M.F.—An arc is a gaseous 
resistor, and it is the current passing through this 
gaseous resistance that enables so large an amount 
of heat to be generated in a small space. But the 
are also produces a counter E.M.F. similar to the 
back E.M.F. of an are lamp. In most ares this 
counter E.M.F. represents the heat necessary to 
volatilise the carbon, and if this vapour passes off 
with condensation or combustion (as for example in 
a zine or arsenic furnace) then the heat equivalent 
that it represents is lost. But if, on the other hand, 
it burns in the furnace, as indeed is generally the 
case, then its combustion heat is added to the heat 
set up by the current passing through the gaseous 
resistor. 

Exact Heat Required.—The are furnace develops 
a temperature at the are which is the temperature 
of vaporisation of carbon or graphite, or whatever 
the nature of the electrode may be. Now it happens 
that most metallurgical processes are carried on 
best at certain temperatures which do not by any 
means agree with the temperature of the electric 
are. Therefore, if such an are is used, then excess 
heat may be wasted through the furnace walls and 
the electrodes. 

Clearly the ideal method of working furnaces is to 
develop just so much heat and no more, as is actually 
necessary to carry out the chemical action desired. 
Such a regulation of the exact amount of heat is 
possible with induction furnaces and with resistance 
furnaces, but not possible with are furnaces. 

Transference of Ieat.—Furnaces of the are ty; 
produce the greatest heat at the top of the metal, 
and it has ‘to be transferred by conduction. This 
also is the method of heating with ordinary regenera- 
tive furnaces, but in such case there is special reason 
for it, namely, carrying a strong oxidising atmos- 
phere over the top of the bath. 

In most electric furnaces, however, this is not 
necessary and, tnerefore, heating at the bottom of 
the charge is undoubtedly an advantage. The 
natural flow of the heated metal upwards then causes 
active circulation. 


Shape and Size of Furnace. 

So far as heat losses are concerned, a section of a 
sphere gives the smallest area from which heat can 
be radiated. A square-shaped bath is good, and a 
rectangular shape, which is long compared with its 
width, is not so good. 

As the induction furnace has a very long narrow 
winding channel, it is the worst shape of all. 

The present designs of fuel-heated furnaces repre- 
sent the survival of the fittest, and therefore the 
electric furnace design that is as near the present 
designs as possible, is clearly the best form to adopt. 

It is wrong to build a furnace larger than is 
necessary for the required output, because of the 
losses by heat radiation. This is especially the case 
in electric furnaces, because any heat lost has to be 
paid for as electric power. Generally speaking, 
smelting processes that are slow, require large fur- 
races, whereas for processes that are rapid small 
furnaces are best. Other things being equal, it is 
better to use a small furnace quickly because it 
equalises the load on the generating plant. 

Let us suppose that a ton of metal is melted in 
four hours in one case, whilst in another it is melted 
in one hour, then the radiation loss in the one-hour 
furnace would be about one-quarter of what it is in 
the four-hour furnace. As radiation losses are quite 
a large item in any furnace, this shows the import- 
ance of quick melting. 

So far as heat loss is concerned, the continuous 
furnace ‘s better than the intermittent, because in 








4c0 


the latter case the furnace may be standing between 
the charges quite a considerable number of hours out 
ot the 24. Where a furnace has to stand between 
charges the heat in it will radiate out through the 
walls and through the electrodes, and as a matter 
of fact, it may easily happen that most of the loss 
is by way of the electrodes. 


Electric Energy. 

In electric furnaces such as are now under con- 
sideration, alternating current is always used, and it 
may be either single-phase, two-phase or three-phase. 
For are and resistance furnaces the periodicity may 
be any of those in regular use, namely, 40, 50 and 
60, but the induction furnace must have a low 
periodicity. With single-phase, two electrodes are 
used, and with three-phase three electrodes. Two- 
phase is rather special, and may be dealt with by 
having two single-phase furnaces, or one furnace 
with four electrodes, or still another way is to 
employ the Scott transformation and change from 
two-phase to three-phase. 

As regards the question of cost of electric energy, 
the load of an electric furnace affords every induce- 
ment to the supply authorities to encourage its de- 
velopment by offering specially favourable terms. 
It can be a steady all-day load, which is exactly the 
type of load suited to the central station. Such a 
load would be similar to a motor load in which most 
electric supply authorities in industrial centres will 
supply energy at under one penny per Board of 
Trade unit (i.e. per kw.-hour). 


Foundry Organisation. 

The foundry organisation may be easily arranged 
to use the electric energy at other times than the 
peak load, which is generally in the late afternoon. 
An ideal arrangement would be to have the electric 
furnace constantly at work, and keep pouring the 
metal all day long as the moulds are finished. This 
would enable a given floor space to turn out greater 
tonnage per year, and would reduce the equipment 
of boxes and other tackle necessitated by the common 
practice of pouring a day’s work at the end of the 
day. 

As electric furnaces may be quite small, and there- 
fore portable, the general layout and organisation 
of a foundry can be improved. For example, the 
electric furnaces can be on a truck on rails, or it 
may be suspended from an overhead truck or crane, 
current being supplied to it by a “‘ cab-tyre sheathed ” 
or other form of trail cable in just the same way as 
current is supplied to portable electrical machines 
(coal-cutters, etc.) in mines. 

The metal can therefore be melted with the fur- 
nace in any convenient position, and the metal 
poured directly into the moulds. There is thus a 
saving in superheat; saving in ladles, and heating 
up the latter; saving in labour. 

In Dr. Hering’s words, ‘‘ The ideal plant for a 
foundry where regular work is done, would be a fur- 
nace which contained only about as many pounds of 
metal as are cast into one flask, and which melted 
this much metal in the time it takes to move the 
furnace from one flask to another, and to do the 
pouring. For small brass castings, such a furnace 
would be small enough to be readily handled on a 
track or suspended from a trolley rail, and could be 
tilted so as to cast directly into the flasks.’ 

In order to show the relative proportions of fur- 
naces, and to emphasise the great advantages of small 
furnaces, Dr, Hering has prepared the figures given 
in Table I. The data shows the losses, power, effi- 
ciency etc., of furnaces of different sizes, any of 
which will melt 500 Ib. per hour. The hearth is 
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assumed to be hemispherical. The power used, te. 
the kilowatts, not the kilowatt hours, for melting is 
the same for all. The loss through the walls (the 
total, not that per pound of metal) is the factor 
which increases rapidly as the furnace gets larger; 
this is due to the fact that the metal is subjected to 
this loss for a greater length of time. 


Taste 1.—Different Charges.—Same Rate of Meltina. 
NoTE.—Brass. Rate 500 Ibs. per hour. Hemispherical hearth. 
Loss from charge 1 kw. per sq.ft. Electrode loss 20%. Theoretical 
consumption for melting and 10°, superheating of 100 Ibs. brass, 
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2,000 4 3.70 | 2.42 | 41.3 | 13.7 | 13 68.8 | 60 13.8 
1,500 3 2.78 | 2.20] 41.3 11.4 | 13.2 | 65.8 | 63 | 13.2 
1,000 2 | 185 | 1.92 | 41.3 8.7 | 12.5 | 62.4 | 66 12.5 
500 1 } 0.926 | 1.52 | 41.3 5.5 | 11.7 | 58.4 | 71 11.7 
250 0.5 | 0.463 | 1.21 | 41.3 3.5 | 11.2 | 55.9 | 74 | 11.2 
125 0.25) 0.231 | 0.96 | 41.3 2.2 | 10.9] 54.3 | 76 | 10.9 
° ° —|- 413, — — | 41.3°/100 | 8.25 


| | } 
* Imaginary theoretically perfect furnace of infinitely small size, 


in which 2.000 Ibs. are melted in 4 hours with continuous feeding and 
instantaneous melting. 


It will be seen from the last column but one how 
greatly the efficiency improves as the furnaces are 
made smaller, also in the last colninn how fast the 
kw.-hour per 100 Ib. dechines as the furnaces are re- 
duced in size. This is important to the user, because 
that factor represents the power biil. 


The Hering Furnace. 

We may now revert to a closer consideration of 
the Hering furnace—the apparatus which appeals 
most strongly to the writer as being adapted to 
iron- and brass-foundry work. Among the advan- 
tages it presents are the following :-— 

It is simple and cheap, consisting merely of two 
or more resistor tubes in an ordinary furnace hearth, 
a simple electrode being fixed at the bottom of each 
ene. The heat is generated by resistance in the 
metal in these tubes, and the heating takes place at 
the bottom of the bath, just where it can be most 
effective. 

The circulation of the hot charge is entirely auto- 
matic and in a most effective direction, namely, 
from the bottom of the bath up to the underside of 
the blanket of slag. 

The speed at which the mixing takes place is such 
that the charge is treated more rapidly than by 
other methods. Therefore, for a given size of fur- 
nace hearth and given amount of electric energy, 
a larger amount of material can be dealt with, per 
day. 

The electrodes are of metal and cheap, being 
usually of the same material as the charge, and they 
do not consume away, as is the case with carbon and 
graphite electrodes. 

The temperature and circulation of metal may be 
exactly adjusted to the metallurgical requirements. 

Gaseous fuel heat can be applied to the top of the 
bath without affecting any of the electrical gear. 
The current can be on all the time or only for the 
refining or melting part of the process. ~ 
_All the electrical gear is out of the way on the 
side and if the furnace is required to tilt, the trans- 
fermer is attached to it, so that the flexible leads 
— for high-tension current can be of small sec- 
ion. 
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Only part of the charge conducts’ the current, so 
that the volume of a charge may vary very consider- 
ably without affecting electrical conditions. 

A much larger amount of energy can be crowded 
into a given bath of metal than is possible in the 
induction furnace, because of the pinch effect. 

The volatilisation of metal and wear and tear of 
carbon electrodes characteristic of the are furnace 
are avoided. 

In the Hering furnace about 10 kw.-hours are re- 
quired to melt 1 ewt. of brass. This amount of 
energy at 3d. per kw.-hour is only 5d. per ewt. In 
une case of crucible melting the cost of crucibles 
alone is often 5d. per cwt., without obtaining the 
advantages of the electric furnace as regards con- 
trol of atmosphere and avoidance of loss by volatilisa- 
tion and oxidation. 

Dr. Hering has developed a brass furnace of the 
bottom-pouring type, which is shown in Fig. 5. It 
ccnsists of two hearths, H, H, and two electrodes 
I, E, with their resistor tubes R. R. At the ends of 
the hearths remote from the electrodes there are 
two more resistor tubes, R', R'. These connect 
together and join the pouring tube P. Four resistor 
tubes give better circulation, because there are four 





A 


Vy YY II). 
Mj y 
UY 


Qs Ll, 


H# 











Mh ip 


YY 











GY 


Sectiona/ Plan 




















Sectrona/ Elevation. 


Fic. 5.—Herinc Furnace ror Brass MELTING. 


squirts and the four being in series each one need 
not be so long. 

As the furnace is of the underpouring type, it 
always pours perfectly clean metal, and on _ this 
account it has been adopted by a large firm of wire 
drawers, who required absolutely clean metal. 


It is very important that the electrodes and the 
dimensions of the resistor tubes should be exactly 
proportioned to the work to be done. From the 
central station point of view, it is important for 
the two hearths to be near together, as this improves 
the power factor. 


One proposition that came before Dr. Hering 
was from a firm which was having trouble with 
sulphur from the coke getting into the cast iron. In 
order to reduce it they allowed the metal to run off 
into a forehearth directly it was melted. So a fur- 
nace was required to keep the metal in the fore- 
hearth melted. In a test that was made it was found 
that the sulphur was reduced from 0.07 to 0.006 in 
about one hour, in a Hering furnace, and this quick 


removal was entirely due to the systematic circula- 
tion under the blanket of slag. 


Advantages of tlie Electric Furnaces. 

In conclusion, some of the advantages offered by the 
electric furnace for foundry work may fairly be 
stated as follows :— 

The atmosphere of the furnace may be oxidising, 
reducing or neutral, the slags may be acid, basic, or 
neutral, and may be varied to a degree impossible 
with other ways of working. 

The heat may be held as long as desired, in an 
atmosphere of any required effect, and alloying 
materials added under ideal conditions that may- be 
maintained. 

The furnace takes up little space, and is clean 
and simple in operation. With the aid of ammeter, 
voltmeter, and wattmeter, all the operations can be 
closely watched, and costs obtained most accurately. 

The furnace is portable, and can be kept at work 
pouring metal all day, thus turning out a maximum 
tonnage for a given floor space and general equip- 
ment of tackle, etc. 

In ordinary melting processes 40 per cent. of any 
light scrap that may be fed into the furnace is burned 
and slagged, and consequently only a 60 per cent. 
recovery made. An electric resistance furnace is 
peculiarly suited for the work, as it makes possible 
a recovery of 100 per cent. in such melting work, 
with the expenditure of a minimum amount of 
energy. 

With the electric furnace there are many advan- 
tages which more than outweigh the difference in 
cost of heat energy compared with fuel-combustion 
furnaces. The saving in crucibles and also in zinc 
lost by volatilisation in brass founding is one 1m- 
portant feature, and represents a considerable off- 
set to the cost of the energy. It is well known to 
brass founders. that this zine loss in ordinary fur- 
naces is often abnormal, and at the best of times is 
considerable, as evidenced by the fumes given oft. 

Five per cent. loss means about 1s. per cwt., and 
in a foundry turning out, say, a ton a week, the 
loss in zinc would amount to 20s. In addition to the 
direct monetary loss, the zinc fumes are also dele- 
terious to health, and their removal has to be speci- 
ally provided for under recent Government Regula- 
tions. 

The electric furnace has undoubtedly come to stay, 
and it is of interest to note that the following are 
some of the better known English firms that have 
electric steel furnaces at work for steel refining and 
other purposes :—Vickers, Limited; Wm. Jessop «& 
Sens, Limited: Edgar Allen & Company, Limited ; 
Thos. Firth & Son, Limited; Electro-Flex Steel Com- 
pany, Limited; and Skinningrove Iron Company, 
Limited. 

In Newcastle ferro-alloys, such as ferro-silicon and 
ferro-molybdenum, are being made in a 5,000-kw. 
plant. This plant is of special interest, because the 
power is obtained from a waste-heat power house 
using coke-oven gas. The gas raises steam which is 
used in turbo-alternators, and it is of interest to 
note that the electric energy is generated at a price 
that competes with Norwegian water power. 


Appendix. 


Table I., due to Mr. Ruthenburg, gives the 
capacity of any furnace in tons of metal, given the 
current necessary per ton. The formula is as 
follows :— 
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X = Capacity of furnace per day. 
C= Electrical capacity of furnace at 


working 
voltage (vide table). 





N = Units (kilowatt hours) required per ton of 
product. 
Taste I.—Capacity of Furnaces in Kilowatts : Current 

Density 50 Amperes per square inch. 
DIAMETER OF ELECTRODES. 

Voltage. 3,4 6 8 10 ;12| 16 20 24 
60 és .- 40 | 68 150 268 420 605 | 1,075 | 1,675 
55 oe ° 37 | 62 135 385 555 | 975 | 1,540 
Ha) on oe) we 57 125 359 504 897 | 1,400 
45 . --, 31 | 51 (112 315 454 808 | 1,261 1,850 
40) ci -. 28 | 45 100 280 404] 718 | 1.121 | 1,650 
35 aa . 25] 39 R27 245 353 628 | 961 1,400 
30 23 | 33 | 75 210 303 533 841 1,200 


In order that the cost of operation may be readily 
deduced Table IT. gives cost per unit; given the cost 
of power in terms of horse-power-years :— 

Taste IT. Cost Table 


Powe / 








E per £ per | Pence per Pence per 
h.p. year. k.w. year. | h.p. hour k.w. hour. 
Ginsecinnttisiniiantts sate s iieiei cian 

g « ¢& 
1 1 6 8 0.027 0.036 
2 213 4 0.056 0.073 
3 40 0 0.082 0.110 
4 5 6 8 0.109 0.146 
5 613 4 0.137 0.183 
7 8 0 0 0.164 
6 9 6 8 0.191 25 
s 1013 4 0.218 0.292 
9 2 0 0 0.246 0.329 
10 13.6 8 0.273 0.365 
11 1413 4 0.300 0.402 
12 16 600C«* 0.328 0.438 
13 as = & 0.355 OATS 
14 18 13 4 0.382 0.511 
15 20 0 0 0.408 0.548 











The Vaporisation of Metals. 


In a brief Paper on this subject, presented before 


the American Institute of Metals recently. Pro 
Jos. W. Richards remarked that most practical 
metal-workers know that some metals are volatile, 


few know 
Continuing, he 


that is, can be evaporated or boiled, but 
the exact facts about the subject. 
said :— 

Metals have vapour tension curves similar to that 
of water. Regarding water, it 1s well known that 
at ordinary atmospheric pressure it boils at 100 deg. 
C., or 212 deg. F., and that at lower 
boils at lower temperatures; at half atmospheric 
pressure at 82 deg. C., at one-tenth atmospheric pres 
sire at 46 deg. C., and at one-hundredth atmospheric 
pressure at 7 deg. C. In fact, water can be boiled 
at any temperature, down to its freezing point. if 
the pressure over it is reduced sufficiently. A point 
not generally understood is that an indifferent gas 
in contact with a volatile substance acts like a 
vacuum, as far as inducing evaporation is concerned. 
Water evaporates in a current of dry air at anv 
temperature whatever, the only condition being that 
the dry air be renewed as fast as it 
saturated with the water vapour. Even solid water, 
ice, will evaporate in a current of dry air, although 
the temperature remains below the melting point of 
the ice. 

All that has been said of water is true of metals. 
Taney all have definite boiling points under atmo- 


pressures it 


becomes 
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spheric pressure, lower boiling points at lower pres- 
sures, and can evaporate at any temperatures down 
even to their freezing points, if the pressure is 
sufficiently reduced. They will also vaporise at low 
temperature in the presence of an indifferent gas, 
if the latter is renewed as fast as it becomes 
saturated with the vapour of the metal. It is even 
true that metals, like ice, have some vapour tension 
in the solid state, quite sufficient to cause their 
vaporisation, especially in a current of indifferent 
gas. 

To illustrate this may be cited zinc, which bhojls 
under atmospheric pressure at 920 deg. C., but which 
has an appreciable vapour tension at as low a tem- 
perature as 289 deg. C., or 130 deg. below its melt- 
ing point. Thus, not only will zine evaporate 
rapidly when melted in a current of indifferent gas, 
but even solid zine can give off zine vapour. Similar 
facts are true, although in a smaller degree, of many 
metals ordinarily considered as non-volatile. Silver, 
for instance can evaporate from solid ingots which 
are being heated by direct contact with a flame, 
the gases of the flame carrying away with them more 
or less silver vapour, just as dry air can carry off 
water vapour from ice. 

The subject is very large, and the data at hand 
very meagre, but one practical and important con- 
clusion may be drawn :—Evaporation and volatilisa- 
tion of metals can best be avoided by melting them 
out of contact with currents of gases, that is, by 
heating in closed vessels. This can be accomplished 


either by melting them in crucibles with covers, 
or by using electric-furnace heating. The latter is 


to be preferred, and will be found much less expen- 
sive for power than is commonly supposed. 

Prof. Richards concluded by expressing the belief 
that brass can at the present time be melted more 
cheaply in electric furnaces than by fuel, almost 
anywhere in the United States, with great saving 
of the zine usually vavorised. 








A New American Foundry Laboratory. 

The new laboratories of the H. M. Lane Company 
were formally opened by a reception to the De*roit 
foundrymen on March 23, which was attended by about 
one hundred people. These laboratories, which are the 
outcome of the research work which has been carried on 
by Mr. H. M. Lane during the past twelve years, are 
located at 18, East Piquette Ave,, Detroit, Mich., U.S.A 
and occupy some 5,000 square feet of floor space. At 
the front of the building there are located the general 
offices and drawing offices, and at the rear of these the 
chemical laboratory, which is 15 ft. by 40ft. The 
remainder of the main building and the adjoining 
building are given up to the working core 
room and mocel foundry plant containing the latest 
appliances in foundry equipment. The obiects of the 
laboratory 2re: To study core sands and core binders, 
so as to find the best mixture for the conditions present 
in different plants; to study new core binders in order 
to ascertain their exact value to the foundry; to deter- 
mine the best methed of mixing sands and binders for 
different classes of cores or molds. A careful study is 
also mad» of the proper baking temveratures, baking 
times, and different core oven fuels. Special machinery 
is being instailed in the laboratory for cleaning and re- 
covering old core sand. In the foundry department 
there is a melting furnace end appliances for pouring 


moulds so as to test both the cores and the moulds. A 
room at the rear of the building is fitted with micro- 
scopes and cameras for the study of core problems. A 


permanent exhibit of apparatus and supplies is also pro- 
vided and for this purpose Mr. H. M. Lane has had the 
co-operation of a large number of manufacturers. 
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The Artistic Treatment of Cast-Iron. 





By B. J. Fletcher (School of Art, Leicester). 


In deciding what is the right treatment for any 
material, several things have to be considered ; for 
example—the nature and structure of the material, 
the conditions and reasonable methods of working 
in it. and the use to which the finished product is 
to be put. It will be found that if these things are 
properly kept in mind and allowed to suggest a 
treatment, a sound and reasonable solution will 
almost invariably be the result. 

All materials have their appropriate range. The 
most unpromising material, if rightly treated within 
its range, often develops a comeliness and beauty 
which is surprising. When so treated there is, at 
any rate, the charm of fitness and appropriateness 
which is possibly a large part of what we call Art. 
Strained outside its range, or put to uses for which 
it is obviously not suitable, a material shows its 
limitations, is at a disadvantage, and does not pro- 
perly fulfil the purpose for which it is used. We 
acknowledge these limitations by writing special 
music for various instruments, by a restricted and 
particular range for an individual voice, by a par- 
ticular type of design for steel construction or for 
the decoration of tarts. In the straightforward 
framing and turning of early furniture, the natural 
shaping and fit ornament of simple pottery, we re- 
cognise at once the charm of the material and the 
appropriate craftsmanship. In the case of cast iron 
we are rarely made to feel that the material has a 
unique appropriateness for its use and_ position; 
that for the stresses and strains of its office it is 
pertectly adjusted, and that its robust strength has 
a characteristic fitness and shaping which is entirely 
beautiful. The charm of cast-iron as a fine material 
seldom appeals to us, nor is its fineness reinforced 
by appropriate design. Most of the errors made in 
the artistic treatment of cast-iron have heen made 
through neglect of easily recognisable limitations, 
through attempting a stvle of ornamental design to 
which cast-iron cannot possibly do justice. 

In the early davs of the use of cast-iron, nr' mit’ 
methods of manufacture kept work well within the 
appropriate range, and it is in this, and in the work 
done up to about 1840, that we find most fruitful 
suggestions for proper treatment. A break in reason- 
able tradition occurred somewhere about the middle 
of the 19th century, and from the wrong ideas of 
that period work in cast-iron still suffers. It would 
be difficnlt to find any designs more fundamentally 
wrong than are some of the outstanding works in 
cast-iron which mav be seen among the ‘ Master- 
nieces of Art’’ of the 1851 Exhibition. Among these 
the gates at the entrance to Kensington Gardens are 
notable examples 

What are the conditions and limitations which 
should govern the treatment of cast iron? These 
mainly are :—(1) Tt is ervstalline in structure and is 
comparatively easily broken by a sharp blow: (2) it 
has to he run with molten metal in a sand mould; 
(3) under-cutting should be avoided: (4) where there 
sre large ineanalities in sectional area the work is 
Nable to break, owine to varied rate of shrinkage 
in cooling: (5) smooth and verfectly even surfaces 
are not easilv obtainable as they are in rolled metal: 
(©) verv subtle modelling, which would show in a 
white plaster cast. is lost through the dark colour 
of cast iron. Its dark, opaque colour, and a certain 
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roughness and heaviness difficult to avoid, make it 
unfit for subtle or minute work such as the wrongly 
praised Berlin metal work, jewellery, or tne fruit 
plates and small ornaments made in England. 

The simple bossy richness of modelling seen in old 
fire backs is both appropriate for moulding in sand 
and also entirely suitable for casting with molten 
metal. This bold and broad style ot modelling is 
just that which will tell in dark and heavy metal. 
it is almost impossible to damage it, and inevitable 
accretions of soot or blacklead still leave the salient 
masses of the pattern telling in their places. The 
evidence of a movable unit of pattern impressed 
into an open-sand mould with a non-mechanical 
regularity—evidence of how the work was done— 
gives these early fire-backs a human quality, charm, 
and free grace which is quite in keeping with ap- 
propriate treatment of the material and its proper 
use. Through a carefully prepared and accurately 
finished pattern, other qualities are obtained which 
are probably necessary when cast iron is to be asso 
ciated with finely finished work in wood or marble. 
But it should be noticed that in our later and highly 
finished work a certain free-hand, generous bigness 
of handling is absent which seems entirely suitable 
for the material. 

While the figure subjects on these old fire-backs are 
hardly to be counted sculpture, they are broad and 
vigorous—they tell their story, often an entirely ap- 
propriate one, quite adequately. In one Saint Pau] 
is shaking tie viper into the fire. In the back of a 
grate which Alfred Stevens designed, he put a svh- 
ject of like appropriateness, namely, Pluto carrying 
T'ersephone down into Hades. In this case Stevens, 
heing a master sculptor as well as an _ excellent 
craftsman, kept the broad bossiness suitable to the 
material and position, and, in simple, well-defined 
planes, carried his modelling further than that of 
old examples. Such suitable modelling and treat- 
ment is seen in the round, and at its best, in the 
seated lion he did for the low railing which used 
to be in front of the British Museum. Compact in 
form and simple in its sections, with well-defined 
surfaces splendidly simplified yet full of character, 
it seems made for casting and possibly looks at its 
best when blackleaded. Stevens modelled several small 
figures for cast metal in the same compact and 
vigorous way. In this respect they are akin to the 
old fire-dogs with their simple block forms and sec- 
tions and bossy ornament. Egyptian work in hard 
stones, and some Chinese and Japanese figure work 
in metal, stone and wood, show the same fine simpli- 
fication, suggestive modelling and compact shapes. 
In these there are no pieces to be broken off, no free 
limbs difficult to cast and core, no difficulties in ad- 
justment of outstanding pieces to be added to the 
main casting, and no undercutting. Contrasted with 
these, as an example of what to avoid, we may place 
a well-known work in cast-iron and a notable 1851 
Exhibition piece called ‘‘ The Eagle Slayer,’”? by John 
Bell, with its limbs spread and precise sharp and 
detailed modelling. 

In the hob grates of the 18th and early 19th cen- 
turies there is much beautiful and appropriate treat- 
men of cast iron. Little but praise can be given to 
these grates, for as in other things made for domestic 
use at this period, their beauty of workmanship and 
fitting seale for indoor work is entirely pleasing. 
The difficulty of obtaining pleasing and entirely 
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satisfactory plain surfaces is avoided by the use of 
low-relief diaper work, flutings, reeding and delicate 
arabesques. These are usually well designed and 
modelled and an adaptation in cast iron of the 
delicate ornament then much in vogue. Unless this 
delicate ornament is very carefully cast it loses its 
character and looks ‘rotten’? and messy. In an 
example of such work made about 1790 by the Car- 
ron Company, the surface is as clean and delicate 
as a good plaster cast. It is a question how tar it 
is advisable to aim at a cameo-like quality of relief 
in cast-iron grates, since a grate can only by chance 
be set in the sharp side light necessary to bring out 
the detail. Facing from the firelight and not lighted 
by it, the quality of low relief is lost, and subtlety 
of surface modelling is soon obliterated by a free 
use of blacklead. Where ornament of this kind is 
used for outdoor work the inevitable coats of paint 
almost obliterate it. The diaper, reeded, or fluted 
patterns of this period are the most satisfactory as 
a rule. The uncertain light in which they must be 
seen, and the inevitable dulling of the pattern, helps 
rather than degrades the ornament. The simple and 
straightforward main lines of these early grates; the 
way in which the ornament is made to acknowledge 
or emphasise the structural and bounding lines, and 
relieved with plenty of plain ground make them 
models of good treatment for cast-iron work for 
domestic use. The restraint and reticence which 
these grates show is in strong contrast with the 
florid outlines and coarse ornament of many 
modern gas heating stoves. 

Between the date of the earlier examples of railing 
ot the baiuster type, such as that round St. Paul’s 
Cathedral, and the later delicately reeded and latticed 
balconies such as can be seen in Piccadilly and else- 
where, there are many good examples of out-door 
work in cast iron. The early examples are possibly 
over heavy for their purpose, although after studying 
them we cannot help feeling how finicking and trivial 
much modern work is. The scale of this early work 
is generally in keeping with the building outside 
which it stands, while our modern work, whatever its 
merits, too often looks as if it had been designed and 
carried out by men used to interior work in wood 
on a comparatively small scale. From about 1750 to 
1840 the designers of gates, railings and other castings 
associated with arcliitecture, adopted an appropriate 
treatment for cast iron with remarkable success. The 
treatment is entirely successful in their unpretentious 
or less ambitious work, In the elaborate pieces the 
design goes astray through too servile copying of 
classic architectural detail. In their simpler work 
much invention is shown in terminals, vases, spear- 
heads and the like, and variety was obtained by the 
introduction of balusters and panels at intervals. In 
much of this unpretentious later work, say for about 
fiftv years from 1780, details directly copied from 
architectural sources are omitted, or so modified as to 
be quite appropriate for cast metal, and in this period 
the straightforward method of casting railings in 
sheets of lattice of even section was pretty general. 
The suitableness of this type of design for cast iron 
is shown by the way in which it has escaped fracture. 
While much modern work invites breakage, this earlier 
work still remains for the most part intact. Because 
of its even section no part is at strain, and, for its 
weight, it is of maximum strength throughout. Pieces 
of modern ornamental, expensive and heavy railing 
may be seen from which all the finials have been 
broken with probably as much ease and pleasure as 
icicles are snapt from the eaves, 

Much of the poor design of modern cast-iron gates, 
railings, balusters, crestings and the like is due to a 
desire to imitate wrought work. The collars, rivets, 


scrolls and leafage of wrought iron are all imitated, 
with a result that there are many free ends easily 
broken, parts difficult to draw from the mould, and 
difficult to keep free from rust when fixed. ‘“‘ The 
primary fact in design for casting is the plate plain 
and pierced, not as in wrought work, the bar or the 
bent rod in scrolls.” 

The ordinary lamp-post, piers and pillars of the 
1780-1840 period, which are to be seen in London 
and in many provincial towns, are well worth study. 
Reticent and light, with a few reeded parts and 
simple outlines entirely commendable, they seem 
likely to outlast much later and more abitious work. 
In out-of-the-way places homely things, excellent in 
design, such as pumps, foot scrapers and sundials, 
may be found which were cast about the same time. 
The inappropriate use of forms borrowed from stone 
originals is most obvious whea seen in association 
with the framework of engines, machines and metal 
bridges. The nearer these architectural details are 
to original classic models, the more evident is their 
stone origin and the more difficult it becomes to make 
them answer with any directness to the stresses and 
strains of a modern engine. Framework or pedestals 
designed with such detail must be unnecessarily 
heavy if they are to do their work, and they have the 
disadvantage of looking unsuitable and of offering 
many ledges and corners for dust and dirt. The fol- 
lowing may be remembered as examples of this ill- 
advised borrowing:—The ‘‘ Atlas’”’ press, with its 
central Corinthian column and acanthus_ scroll 
brackets; various girder bridges with spandril spaces 
covered with Gothic tracery or the like in cast iron. 
The new Exe bridge at Exeter is of this kind, Even 


such a scholarly and accomplished designer as Pro- 
fessor Cockerell failed to make correct architectural 
detail seem fit and appropriate. 


This may be seen 
in the large lamp-posts of his design in front of St. 
Paul’s Cathedral. The perfectly-profiled Greek Doric 
caps which are here copied on a small scale, turned 
upside down and used as bases, do not suggest cast 
iron. In the same lamp-posts some cherubs’ heads 
with wings, additions in high relief to the main 
casting, declare their unsuitability by their broken 
wings. As a contrast with the detail of these, com- 
parison may be made witn the remarkable cast-iron 
pillar »t Delhi, which has stood in the open air for 
about 1,400 years, and has the dull profiling suitable 
for cast iron. It may be said that because in several 
respects stone is similar to cast iron—in its granular 
structure and its brittleness—it is reasonable to adopt 
details which have been perfected in stone. Against 
this it should be remembered that stone detail, when 
translated into iron, is, as a rule, very much smaller 
in scale, and in this difference of scale it loses both 
in its effectiveness and also in its suitability. Its 
light and shade, which was of primary value in stone, 
is apt to be reversed or lost when copied smaller in 
black vast iron. The sharp arrises, naturally de- 
veloped through joints in masons’ work and carvers 
tools, give sharp edges and corners which cool un- 
evenly with the main casting, and are troublesome 
to mould. As emphasising this point it will he noticed 
that Gothic work, which is most characteristically a 
development of working stone, looks worst when cast 
in iron. The crisp sharpness of these forms are 
unfit for a mould of sand and metal none too fluid. 
At all periods details have been copied from one 
material to another, but it will be seen that the 
borrowing has been most successful where the material 
has transmuted the borrowed detail, and fails 
most the nearer the copied detail approaches 
the thing which it imitates. The simple and 
directly efficient framing and pedestals used with 
some American machinery are on safe lines, and they 
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are in some measure artistic. In these, and other 
well-designed modern machines, the patterns have 
been very carefully modelled, and the strength and 
weight put exactly where they are needed. Such 
castings are as interesting and beautiful as finely- 
shaped bones, and for the same reason, namely, per- 
fect adaptability of material to use. As “ pure form 
nakedly displayed,’’ they are allied in spirit to Greek 
Art, From successes in this spirit, the average 
kitchen range is widely divided, and it should be 
noticed that its ugliness is largely due to misplaced 
ornament and Jack of clean finish. If the principles 
of design which are adopted in all that goes to the 
making of a modern operating theatre, or piece of 
ordnance, wer? applied to the design of kitchen 
ranges, they would be improved both in artistic 
appearance and efficiency. The heavy and often 
elaborate mouldings would be absent, badly designed 
chamfers and diapers would give way to cleaner 
finish, the often too elaborate name-plate of a maker 
and ironmonger would go also. The rounding of 
corners and edges all through would do something to- 
wards avoiding casting and contraction troubles, 
would make for subsequent ease in cleaning, and, as 
in the softening of the arrises of large and square 
mouldings, would give character and fitness to the 
work. With the elimination of numerous ledges, 
ccrners and mouldings, the weight would probably be 
less; it would certainly be easier to cast and to keep 
clean. As in gates and railings design has erred 
through imitation of wrought iron, so in pillars and 
more solid work in the round, the design often goes 
astray through adopting a treatment suitable for 
bronze. A style of work which was intended for 
bronze casting, or which is treated as for bronze, has 
been imitated from French work, and in one case I 
know patterns in this style were imported and cast 
here in iron. 

Leaving out of consideration for a moment the 
original design on paper, the way in which a pattern 
is made seems almost always to have had too great an 
influence on the final work. The casting often shows 
too much evidence of having been made by a worker 
in wood, and is the outcome of wood and plane, mitres 
and carving. From what we have seen when con- 
sidering early castings—the structure of the metal 
and the methods of moulding—it is plain that the 
pattern should be more characteristic of the modeller 
and iron moulder than of the joiner and wood carver. 
It is in consequence of the joiner’s and wood carver’s 
work that sharp internal and external corners coine 
in the mould, and steep walls and crisp edges of sand, 
which are troublesome to keep slick and sharp in 
manufacture and afterwards provide lodgment for 
dirt. Instead of mouldings derived from stone or 
wcodwork, profiles of smoother, rounder sort should be 
adopted. It would probably be well to eliminate the 
woodearver from the ornamental work. The orna- 
ment should suggest a clay or gesso—a modelled 
original. The continued praise which is given to the 
modelled work of the Brothers Haworth in. Messrs. 
Carron’s patterns, and the quality of the modelled 
designs made by Alfred Stevens for Messrs, Hoole 
and for the Coalbrookdale Company illustrates this 
point. The most reticent of the designs which Alfred 
Stevens made and modelled for cast iron are often 
admired: It should be noticed, however, that these 
designs are most successful where they are most 
obviously modeller’s work. In some of his designs the 
modeller’s technique and soft relief of moulded work 
is well nigh lost through the pattern having been 
unduly worked on by the chaser, or because the orna- 
ment is applied to a polished ground, or to carefully- 
fled mouldings, or, in other cases, because the orna- 
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ment is pierced and modelled only on one face. 

We must admit that the delicately-moulded and 
low-relief detail of the hob grates of the 18th century 
was certainly cast from carved patterns. Some of 
the original wooden patterns for these are beautifully 
carved with subtle detail, It is no doubt the low 
relief, with a wide attachment on to its ground and 
plenty of plain areas which makes these patterns 
successful. The same kind of ornament carved sharply 
in high relief, cast separately and attached with 
bolts on to a smooth background, such as was in 
vogue about 1860, clearly shows what is lost through 
unsympathetic treatment of the material. The detail 
on the cases of various automatic machines, which are 
fairly common on _ station platforms and _ else- 
where, is, in its low relief ornament, some- 
what similar to these old grates, but the two 
things are, in regard to their artistic merit, as wide 
xpart as they can be. This modern work lacks re- 
straint both in its main lines and also in its orna- 
mentation. Fussy ir outline and crowded with badly- 
modelled and clumsy ornament, the ugliness of these 
machines is emphasised by picking out their details 
with colours and gilding. For wasteful hideousness 
ot design these machines are impossible to surpass. 

Intricate design in cast iron, requiring an assemblage 
of small parts cast separately, such as is seen in i6th 
century Italian bronze grilles and candelabra, is rarely 
worth while. Apart from the difficulties of unequal 
shrinkage, fitting, making the moulds and keeping 
the metal fluid enough to reach outstanding and 
small parts, the brittle nature of cast iron makes such 
work inadvisable. Further, it is not possible (except 
by electro bronzing, which robs cast iron of its own 
merit without giving it an equivalent exchange) to 
give to cast iron a surface or texture in keeping with 
the more delicate character and scale of design suit- 
able for bronze. 

Complicated and minutely-modelled figure panels 
and pictures in low relief, groups of animals on 
a small scale with sharp detail and realistic treat- 
ments of foliage and flowers in full relief, such as 
are sometimes admired, are examples of clever but 
wrongly-directed craftsmanship, and are almost invari- 
ably of no artistic merit, and not serious design at 
all. As examples of ill-advised copying of natural 
torms, the garden chairs of realistic ferns and “ rustic ” 
chairs to be seen in many public places will be re- 
membered. Cast-iron fountains made of clumps of 
realistic bullrushes surrounded with cast-iron water- 
lilies, painted and varnished, are outstanding examples 
ot what to avoid. From’ these pretentious 
vulgarities it is pleasant to turn to the less ambitious 
but more artistic things often associated with con- 
structional work in which necessity has excluded 
realistie treatment. q 

Combinations of cast and wrought iron are rarely 
successful. The character of the cast part is generally 
sacrificed in an endeavour to imitate wrought iron. 
This is most plainly seen where wrought bars are laid 
in the mould and cast ornament run on to them. The 
smooth and comparatively true surface of the rolled 
bars makes the part ¢ast on to them look dull and 
heavy. Cheap iron bedsteads probably show the com- 
bination at its worst. If the metals are to be used 
together there should be no doubt as to which is 
which, and their different characteristics should be 
emphasised. For example: Where in palisading it 
happens that the posts are cast and intervening 
fengths of railing are wrought, the sturdiness of. the 
cast newels or balusters of full and ample outlines 
should be carefully retained and so their generous 
weight and strength will gain in effect from being 
contrasted with the lengths of wrought railing which 
should be obviously attached to them. 
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The artistic value of panels of lettering of fine form 
has yet to be demonstrated in cast iron. Such panels, 
commemorative of the erection of a bridge, the open- 
ing of waterworks or the like, and street names, are, 
as a rule, noticeable for their ugly lettering and 
poorly-designed mouldings. 

Whether used for interior or exterior work, the sur- 
face of cast iron has usually to be protected with 
blacklead, japanning or paint. Either of these 
materials, unless frequently cleaned off, completely 
obliterate delicate modelling. It seems, therefore, 
only to be taking time by the forelock to make any 
modelled work broad and bossy in treatment. Easy 
moulding, and avoidance of parts liable to fracture, 
also points to this same treatment. For interior work 
blackleading is better artistically than any kind of 
japanning with whica I am acquainted. For exterior 
work, which, as a rule, must be painted, grey, white, 
black or green are good colours. For tramway posts 
and other cast-metal work of a like kind, which has 
to stand in the street, grey has the advantage of not 
showing inevitable splashes of mud and other dirt 
marks, and in the grey atmosphere of most towns 
it is almost a “‘ protective colouring.’’ The advantage 
ot using grey may be seen in the painting of the 
bridges, etc., of the Great Central Railway as it 
passes through Leicester. Treated in two tones of grey 
of about the same colour as the clean fracture of 
iron, the effect is uncommonly good, and these bridges 
harmonise well with buildings mainly of red _ brick 
and slate. The heavy red colour which is often used 
is ugly, aggressive in large masses, and fails to har- 
monise with its usual surroundings. Cast-iron posts 
which stand in a thoroughfare often acquire, through 
constant rubbing, a surface skin which is entirely 
agreeable. Cannon, which as trophies sometimes 
stand outside our public buildings, develop the same 
surface. In this latter case it is possible that the 
pureness of the metal has something to do with the 
good surface, 

The necessity for having good designers and model- 
ler: for cast-iron work goes without saying, as also 
that these men must have intimate acquaintance with 
the material and methods of manufacture. The 
failure of capable artists like John Bell, Carriere 
Belleuse, Dr. Dresser and B. J. Talbert to produce 
work of artistic merit in cast iron shows that some- 
thing more than facility in modelling and designing 
is necessary. It is probable that these men had in- 
sufficient knowledge of the processes of manufacture 
and little appreciation of the artistic possibilities of 
cast iron. The modern designer for cast-iron work 
has rarely had sufficient training, and has no reason- 
able tradition to guide him such as that which existed 
in the 18th century. 

In regard to the whole matter of the artistic treat- 
ment of cast iron, what is valuable had already been 
said by Professor Lethaby in a manner at once tell- 
ing and just, and I need make no apology for quot- 
ing him: 

“Work in cast iron should be naturally done; 
thought of first as use, then as beauty, and never as 
an imitation. The ornament, whatever it is, must 
be the surface decoration of a general simple struc- 
tural form. Repetition is of the very nature of cast 
work. Repetition of simple elements in different 
combinations make great actual variety possible, as 
in old fire backs.”’ 

The metal must be both good and carefully mani- 
pulated. The design must be thought out through 
tho material and its traditional methods. The pat- 
tern must have the ornament modelled, not carved. 
as is almost universally the case now, carving in wood 
being entirely unfit to give the soft, suggestive re- 
lief required both by the nature of the sand mould 
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into which it is impressed, and the crystalline struc- 
ture of the metal when cast. 

Flat surfaces, like grate fronts, may be decorated 
with some intricacy it the relief is delicate. But 
tha relief must be less than the basis of attachment, 
so that the moulding may be easily practicable, and 
no portions invite one to test how easily they might 
be detached. 

Objects in the round have a simple and substan- 
tial bounding form with but little ornament, and 
that only suggested. This applies equally to figures. 
in them homogeneous structure is of the first import- 
ance. 

When possible, the surface should be finished and 
left as a metal casting. It may, however, be en- 
tirely gilt. If painted, the colour must be neutral and 
grey. ‘‘ We should aim at leaving the castings un- 
touched from the mould. The Japanese, in delicate 
kettles and the like, leave the seams on. We 
should do the same with our bigger objects—we want 
to proclaim the casting, not despise it. 

‘In designing we should give up attempts at the 
artistic; they are apt to miss fire. The thing to aim 
at is an elegant kind of engineering; straight to the 
point, simple and honest, not straining the possibili- 
ties of the material and processes, but working in 
sympathy with the material, and taking advantage 
of its characteristics beauty is created, and foundry- 
men themselves should be the artists.” 





Acid Resisting Alloys. 

According to ‘* Metallurgie,”” an alloy which is said 
to have great resistance to the influence of sulphuric 
acid cyanide solutions and similar chemicals, is composed 
of 92 per cent. aluminium, 2 per cent. bismuth, 5 per 
cent. copper, and 1 per cent. sincon. Ihnese mecals are 
melted in a crucible, and molten aluminium added to 
complete the alloy. Attempts were also made to obtain 
an iron alloy with great chemical resistance and at the 
same time soft enough to be worked.  Iron-chromium 
alloys with a very small carbon content were used. The 
alloy contained more than 10 per cent. chromium, and 
was refined by adding 2 to 5 per cent. molybdenum. 
Tests prove tnat an alloy of 6u per cent. caromum, 
35 per cent, iron, and 2 to 3 per cent. molybdenum was 
of great strength, easily worked, and insoluble in nitric 
acid, chlorides and even in boiling hot agua regia. Vana- 
dium and titanium gave somewhat similar results. 
Copper alloyed with cobalt and ‘tin also gave excellent 
results both as regards mechanical treatment and pro- 
perties, and resistance to acids. The alloys giving the 
best results had a composition of 80 per cent. copper, 
8 per cent. cobalt, 12 per cent. tin, and 95 per cent. 
copper, 2 per cent. cobalt, and 3 per cent. tin. 


The Solidification of Metals from the Liquid State. 

A committee has been appointed by the Council of 
the Institute of Metals to investigate a problem which 
may be stated thus:—Does molecular aggregation oc- 
cur in liquid metals immediately before solidification 
either by the formation of liquid crystalline units or 
by the segregation of globules enclosed in foam cells? 
In a preliminary note on the investigations, by G. T. 
Beilby, LL.D., F.R.S., it is suggested that while it may 
not be possible to establish Quincke’s view that in all 
cases solidification is preceded by segregation and the 
development of a ‘‘ foam-cell’’ structure, yet among re- 
corded observations there are some which give colour to 
the view that at any rate in alloys and impure metals 
there is segregation under the influence of surface ten- 
sion in the liquid or the partially solidified state. The 
more general inquiry as to the changes which precede 
solidification in metals appears to be a promising terri- 
tory which is awaiting exploration, and it is to be hoped 
that the preliminary inquiry which is about to be made 
into the work which has been done in the various pioree! 
camps which have approached this territory from various 
sides will lead to the establishment of new camps within 
the territory itsc'f. 
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Some Standard Patterns for Motor Work.’ 





By J. W. Worrall (Luton). 





Before considering the construction of the standard 
patterns for motor work dealt with in the following 
notes, it is advisable to refer to various points re- 
garding the castings tnaemselves. 

(1) The castings must be regular in size, as most 
of them, if possible, are machined in jigs—this in 
order that when they require to be replaced through 
wear, only the description or detail number requires 
to be quoted to the works. 

(2) The metal must be of the best quality in those 
parts which are most subject to machining, or are 
required to possess the greatest strength. 

(3) The reduction of labour in the foundry in most 


of the pattern, are planed true, both sides and one 
face, of 3-in. mahogany. In this particular pattern 
the timber should be of sufficient width to allow for 
pattern and core-box sections to be cut from one 
piece, thereby saving material. The sections are 
then marked out to shape (allowing tor the frame 
and also plates G, which are placed on each joint of 
the pattern), band-sawn anl tooled to size, then 
screwed through the frame, leaving the heads of the 
screws on the joint side. The plates that are fitted 
on the joint of the pattern are of aluminium, cast 
Zin, thick, and planed each side to }in. thick, with 
recesses leaving the joint facings prominent and 
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Fic. 1.—Pattern anp Core-Boxes For BaLi-BEARING Type Gear Box. 


cases entails much extra work in the pattern shop, 
but eventually repays itself by the cheaper castings 
and quick delivery. 

It will, of course, be understood that accuracy iis 
very essential in patterns from which a large number 
of castings is required. 


Pattern for Ball-Bearing Type Gear Box. 

This gear box (see Fig. 1) has one end completely 
enclosed, with the exception of two round holes, one 
for the main shaft a and the other for the lay 
shaft b. The opposite end ¢ is open. The top of the 
box has a large opening d for inspecting and mount- 
ing the gears, etc. The pattern is jointed through 
the centre of the main and lay shaft bearing. 

In constructing the pattern two frames (E, Fig. 2) 
are made, one for each half, framed about 3 in. wide 
ard 14in. thick, and halved at the corners. These 
frames are very important, as they form the founda- 
tion for building the cross sections F of the pattern. 
After the frames are trued and centre-lined, the cross- 
sections, 7.e., tae pieces to form the top and bottom 
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about lin. wide. The reason for this recessing is to 
allow for the burring over of the metal caused 
through rapping. 

The rib H and loose bosses I are also of aluminium, 
the former being fixed by screws and the latter kept 
in position for moulding by a piece of wire at one 
end, and a register into the pattern at the other. 
The prints are made and fixed, leaving about 5 deg. 
of taper on the ends. 

The core-box is made to allow for replacing the 
parts which get the most wear. For this are first 
made two walls or boxes to enclose the more im- 
portant parts. These walls or boxes are of oak, and 
the ends are registered or rabbeted into the sides, 
and blocks are fitted on the outside corners to stiffen 
the boxes, as it is important they should not twist 
in any direction. They are trued and dowelled 
together, the joint being through the same centres 
as the pattern joint. The sections are then cut to 
fit the box and placed in position. They are then 
trued across the face to suit the joint line of the 
outer frame, centre-lined, and taken to be band- 
sawn and tooled to sizes according to each section. 
They are fixed in position by screwing through the 
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frame or box. ‘These sections can be made of 
mahogany or pine. according to the number of cast- 
ings required. 

The lay-shaft bearings (j, Fig. 1), which are next 
to be considered, are made of aluminium, with tac- 
ings on each side dovetailed to the main portion, as 
they are undercut. These bearings are semi-circular 
in shape, and have to be withdrawn with the core 
and afterwards removed from the core. They are let 
into walls or boxes with a good bearing surface to 
ensure them being placed into the correct position. 
The core-box is now placed together, and guide- 
pieces k fixed on the outside ends, so that the core 
is protected when the box is lifted. All parts are 
then overhauled and varnished. At / in Fig. 1 is 
shown a casting from this pattern and core box, 


Fulcrum and Spring Platform Bracket. 

This pattern is made to mould in a three-part box, 
and has five core-boxes. It takes seven cores to 
complete the mould. The pattern is built in seg- 
ments up to the centre of the spring platform and 
turned, leaving a margin of print around the outer 
diameter (m, Fig. 3). Screwed on the top is then a 
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Fic. 2.—Sxetron or PATTERN For BALL-BEARING TYPE 
Gear Box. 


block n forming the part of platform that will mould 
and leaving an oblong print o for coring round the 
barrel and under the platform. A recess, turned in 
the block, takes the register formed in the barrel part. 
The barrel part p is now made and fitted into the 
block. The beaded part or rim q on the end of the 
harrel is of metal and left loose, having a good sliding 
fit. The boss on the side is dovetailed on, and a 
guide s for the correct position of the large core is 
placed on the print m. D-shaped prints t are now 
fixed for the bolt cores and the pattern is ready for 
varnishing. 

The large core-box u for this pattern is built up in 
segments, and turned about +, in. less in diameter 
than the print of the pattern The core-boxes are all 
made with taper to suit the prints. This large core- 
box is in three pieces:—(1) A large diametrical piece 
» to form the outside shape of the print, with a 
recess w cut in it to suit the guide; (2) a base 
turned up to give the saucer-like shape of the job: 
(3) a loose piece y registering into the base and hay- 
ing a batten across to dowel into the large ring. 
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The core under the plattorm is made in two boxes, 
z 2, to facilitate the coreing and also simplify the 
core-making. The bottom half is cut out of 3-in. 
mahogany, and the barrel and platform fitted 
separately. The boss is fixed and registered into 
the barrel portion, then finally dowelled, forming the 
top of the box, leaving a space for ramming the 
core, 

' Plain Bearing Crank Case. 

The design of this case requires two patterns, one 
each for the top and bottom, The top half (A, 
Vig. 4) is made with a frame for the base, and the 
ends fixed to the frame with the body lagged upon 
the ends. The feet, facings and flange b, b, are then 
fitted. The bracket ¢ is of metal and fits on to the 
flange. The end which takes the timing gear d is 
fixed on a large oblong print ¢ having about 10 deg. 
of taper. It is dowelled on the body portion and a 
sash-screw is used for keeping it in position. A 
large dummy print is placed over the whole surface 
slightly larger than the previous print and of suffi- 
cient thickness to allow for the timing end and print 
being drawn into the space it has occupied. This 
obviates the necessity of a number of loose pieces on 
this part of the pattern. This method of fixing with 
sash-screws has proved very satisfactory in practice. 
The other prints are now made and _ fixed. The 
prints for the cylinder holes are glued and screwed. 
The large print on the base or crank-case joint is 
dowelled and screwed. This is worth noting, as it 
saves the bedding-in cf the print. The prints and 
facings tor inspection holes are formed in one piece 
and are dovetailed into the sides of the pattern. 

The pattern (F, Fig. 4) for the bottom half is con- 
structed similarly to the top. The core boxes G for 
the main portion of the top half are made so that the 
core need not be handled until it is necessary to place 
it in the mould. The ends are checked into the sides 
h and the sides allowed to extend about 3 in. bevond 
the outside of tne ends, which are 1} in. thick. This 
extra length allows for blocks i to be screwed to the 
ends and assists in keeping them true, and also forms 
seatings for the plates of the sash-screws j which pass 
through the side. There are four such screws, and 
by undoing them the sides and ends are free to be 
withdrawn from the core. The timing end core- 
box K is formed with a 2-in. base and frame built 
around it to form the shape for the oblong print. 
The other core-boxes are very simple and have amnle 
timber allowed to take dogs and rapping. The core- 
boxes for the bottom-half pattern M are similar to 
the top with the exception of the oil-reservoir boxes 
L. These are made in a frame and battens placed 
across the bottom. The block forming the face to 
meet the main core is then fitted and shaned and 
screwed in position through the battens. A loose 
piece n is made on one end of each box to form the 
fillet, and the strickles shape the top of the core. 

The core-boxes Q for the feet b are made in halves 
out of 2} in. mahogany and left open at the print 
end for ramming. U (Fig. 4) is the front bearive 
core-box, and the four prints are placed in it for the 
long bolt cores which pass right through the top half, 
as shown by prints v. The centre-bearing core-box 
w is similar, but has only two prints for bolts. The 
end-bearing corebox z has also two prints for the 
long cores; the short bosses are drilled. Core-hox Y 
forms the cam-shaft-bearing cores. the three being 
made in the one box, These are D-shaped to allow 
for their being placed in position after the main 
cores G are put into the mould. The core-box Z is 
for the four cylinder holes, and Z' is for the core in 
the magneto bracket. Z? is for the inspection holes. 
and 7° is for the end core in the bottom half of 
case F. 
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The Foundry Exhibition 
At the Royal Agricultural Hall, Islington. 


At the Royal Agricultural Hall, Islington, on 
Saturday, June 14, the First Foundry Exhibition 
was officially opened by the Right Hon. the Earl of 
Desborough. The exhibits include foundry plant and 
requisites from many of the most prominent firms in 
the Kingdom, and represent the great advances which 
have been made in recent years in equipment for 
what is the most neglected branch of the engineer- 
ing trade. Unfortunately for the Exhibition (though 
fortunately for those in question) many prominent 
firms, through the exceptional pressure of business 
which is now being experienced in the trade, were 
unable to give the necessary time and attention to 
exhibiting. Among the firms which from this reason 
are not represented, we may mention Messrs. James 
Evans & Company, of Manchester, who were unable 
to spare the time and men necessary to do justice to 
the Exhibition. They are, however, represented by 
the exhibit of core oils and compounds by Petersons 
National Company, of Philadelphia, for whom 
Messrs. Evans are the sole agents in this country. 
Other firms who similarly are not showing include 
Messrs. J. W. Jackman & Company, Limited, 
London and Manchester; The London Emery 
Works Company, Park, Tottenham, N.; James 
Durrans & Sons, Penistone; Messrs. Piftin, 
Limited, London; Messrs. Samuelson & Com- 
pany, Limited, Banbury; Thwaites Bros., Limited, 
Bradford; Messrs. James Keith & Blackman Com- 
pany, Limited, and others. Nevertheless, the ex- 
hibits on view include many appliances and machines 
of great interest to foundrymen. We append brief 
descriptions of some of the exhibits :— 


Tue Apapraste Movuitpinc MAcuing Company, 
Bishop Street, Birmingham, have an interesting ex- 
hibit of their ‘‘ Adaptable’’ moulding machine, the 
feature of which is its adaptability to pattern plates 
and moulding boxes of varying size, giving a range 
from 12 in. to 20 in. in width, This adaptability is 
obtained by the lateral expansion and contraction 
of the end frames of the machine by means of a key. 
In these days of keen competition a manufacturer 
can ill afford to have machines standing idle, and 
this must frequently be the case where unadaptable 
types of machines are installed. Another feature of 
the machine shown by this firm is its accuracy of 
drawing the pattern from the mould, this being 
guaranteed not to vary more than one-hundredth 
part of an inch in the substantial draw of 6 in. The 
machine is designed for hand ramming. The table 
part of the machine is faced to allow for correct 
stooling,. the stools being bolted thereto in cases 
where it is desirable for green-sand cores to be 
rammed up and left in the mould. It will be noted 
that the provision of this stccling device dispenses 
with dry-sand cores. The working and lubricated 
parts of the machine are enclosed in cylinders, and 
are thus entirely protected from either receiving or 
accumulating any extraneous matter. Rapping, so 
essentially detrimental to the true drawing of pat- 
terns, is entirely eliminated, as the plunger which 
draws the pattern from the mould, slides in lubricant 
and is guided by rollers, which renders the opera- 
tion frictionless, easy, and firm. The withdrawal of 
the pattern is aided, if required, by the vertical 
vibration of a spring inside the plunger. 


BiLercHerRT’s AERIAL TRANSPORTERS, LIMITED, EGypr 
House, 36, New Broap Street, E.C.—The chief fea- 
ture of this exhibit is a large working model of a 
‘* Bleichert ”’ aerial wire ropeway. These wire rope- 
Ways are equipped with special fixed carrying ropes 
for the carriers, with a running endless traction 
rope to propel the cars along the track. 


Tue Britannia Founpry Company, Cox Street, 
Coventry, have a most interesting working exhibit 
of some of their latest moulding machines. One of 
these is the new ‘ Britannia” jar-ram moulding 
machine which was described and illustrated in our 
issue of May last. This machine will ram and lift 
any mould up to 10 ewts. Small boxes may be 
placed side by side and rammed up together, thus 
increasing the output considerably. An output of 
up to 125 complete moulds per 10-hour day, accord- 
ing to the class of article, can be obtained. The 
construction of the machines being very simple, 
there is nothing to go wrong as with more compli- 
cated machines. The lifting apparatus to extract 
the pattern from the mould is claimed to be simpler 
and more accurate than any other on the market. 
Another machine shown producing moulds is the 
‘“Coventry.”’ This machine will mould any casting, 
however intricate, that can be moulded on any other 
machine, provided it is not too large to go on the 
table. Special features are the depth of ram and 
height of lift. It is a power machine without power, 
i.e., a patent mechanical geared head enables a 
man, and without undue exertion, to ram any 
mould as hard as it is required, and so does away 
with the expense of hydraulic or other power 
machines. Other exhibits on this stand are the 
‘** Adjustable’? moulding machine. This machine 
is hand rammed with an accurate draw of 
8-in., and can be used with any existing pattern 
plates and boxes; it is instantly adjusted to take 
any size of box from 8-in. to 22-in. square. On a 
very intricate job it will be found that a large amount 
of ramming is of necessity done by hand. For this 
class of work, where any power ramming is unguit- 
able, the above machine will be found very efficient. 
The ‘Duplex’? foundry-sand mixer (Alfred Herbert’s 
patent) is also shown. This apparatus has 
heen described in past issues of our Paper. 
It will be remembered that it is of the double- 
cage type and mixes the sand more thoroughly 
than a_ single-cage machine. The sand _is 
thoroughly aerated and left light and of even 
temper, and the cages do not clog. The top honper 
has an open bottom and absence of curved or bent 
passages prevents sand from clogging in the hopper. 
There is no obstruction in the centre of the cages 
to the entrance of the sand as on horizontal machines 
with shafts projecting at each end. All bearings 
are ball bearings, and all gears are machine cut. 


Tue British Oxycen Company, Limitep, West- 
minster, S.W., give practical demonstrations of oxy- 
acetylene welding and cutting, and show various 
types of burners and apparatus. The advent of the 
process of antogenous welding by means of the oxy- 
acetylene blowpipe dates back to 1901, and although 
the possibilities of the process for welding and cuttine 














have been very generously recognised by marine en- 
gineers, it has not received that amount of considera- 
tion from the general, and, perhaps, more particu- 
larly the constructional, engineers which in view of 
its great utility it certainly warrants, The high- 
pressure system was the first adopted, and from this 
numerous low-pressure systems have been evolved. 
In the case of the high-pressure system the oxygen 
is used from an ordinary trade bottle, and the 
acetylene is likewise supplied in the cylinders in the 
dissolved form at about 5} lbs. pressure per sq. in. 
In the low-pressure system the acetylene is drawn 
from a generator, of which there are many forms 
upon the market, and the oxygen from a trade cylin- 
der, the oxygen drawing the acetylene into the blow- 
pipe on the injector principle. The temperature of 
the oxy-acetylene flame is approximately 6.000 deg. 
Fahr. Both high- and low-pressure systems have 
their particular fields of operation; thus in a large 
works where there is a continuous supply of work, 
the low-pressure plant would be the most convenient, 
and at the same time the most economical; while in 
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no doubt, makes a stronger job, whilst with it the 
risk of cracking and distortion during cooling is con- 
siderably reduced. The metal-cutting possibilities of 
the oxy-acetylene process are almost illimitable, The 
oxygen supply has sufficient pressure behind it to 
blow away the oxide as it is formed, thus permitting 
a clean, narrow cut being made through plates up to 
12 in. in thickness at a speed of about 16 ft. per 
hour. 


Carsic, Limitep, 27, Cannon Street, Lonpon, E.C. 

This firm of acetylene specialists have a very in- 
teresting display of their oxy-acetylene welding and 
cutting plants, amongst other exhibits. In this de- 
partment of their activities all the processes con- 
nected with oxy-acetylene work are demonstrated. 
The efficiency of the oxy-acetvlene blow-pipe depends 
largely upon the freedom from impurities of the 
acetylene supplied, combined with low temperature 
and regular pressure. Most authorities agree that 


the best results so far have been obtained from the 
factory-made gas highly 


use of purified and com- 











Fig. 1. 
CoLuiery ; 


the small workshop, where there are only occasional 
jobs, or where portability is necessary, as upon con- 
structional work, the high-pressure system is desir- 
able, as quite apart from the facility of handling, 
it is difficult to adopt a thoroughly effective system 
of purification with a small portable low-pressure 
plant. The field of usefulness in welding is mainly 
confined to steel and iron. Of course, the strength 
of the weld so produced is frequently less than that 
of the original metal, mainly because in actual prac- 
tice it is seldom possible to obtain shearings of simi- 
lar metal to that operated upon. Cast iron may, 
by a competent operator, be welded with success, 
particularly where a good surplus of metal can be 
added and left on the weld. Copper and aluminium 
can also be welded, but in the case of the first- 
named the cost is much greater than that for weld- 
ing steel, and with the latter welding can only he 
regarded as an alternative method, and soldering, 








View at THe Back or ‘tHe Corrre Coxktneg Ovens At GARTH 
ELDER’s 


CoLLieRIes, LIMITED. 


pressed into cylinders for transport; but this process 
naturally adds considerably to the cost of working. 
The Carbic generating plant exhibited is specially 
adapted to meet the requirements for preducing pure 
acetylene suitable for oxy-acetylene blowpipe work. 
At the same time the plant is so compact that it can 
be easily transported to the position where the work 
is to be executed. The smaller plant is fitted with 
handles whereby the machine can be easily carried 
‘by two men, and can also be mounted on a strong 
wrought-iron bogie, constituting a complete and self- 
contained apparatus. 


Exper’s Co.iiertes, Limitep, Merchants’ Ex- 
change, Bute Docks, Cardiff.—This firm of colliery 
proprietors and coke manufacturers have a fine ex- 
hibit of their celebrated foundry coke. As is well 
known, they are the proprietors and shippers of 
Elder’s Welsh foundry coke, best Welsh large steam 
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coal, best Welsh coking and steam small coals, best 
Welsh washed cobbles, and best Welsh washed nuts. 
Their collieries are the Garth and Oakwood Collieries, 
Maesteg, Glamorganshire, and their shipping ports 
are Cardiff, Newport, Barry, Penarth, Port ‘Lalbot, 
Swansea, Briton Ferry, Llanelly and Milford. 
Elder’s Collieries, Limited, are fortunate in being 
able to produce from their collieries the very best 
Welsh coking coal from every seam worked, and 
therefore it is unnecessary for the proprietors to con- 
sider the question of separating coals from certain 
seams for coke-making purposes. Their coking small 
coal contains: Ash, 5.50 per cent.; volatile matter, 
21.50 per cent.; hydrogen, 4.89 per cent.; oxygen, 
5.77 per cent.; sulphur, 0.70 per cent. The foundry 
coke made from this is exceptionally hard; the re 
sults of compression tests show a very high break- 
ing power of no less than 1,588 lbs. per sq. in. The 
ash content on working samples is from 7 per cent. 
to 8 per cent. The following is a copy of an actual 
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with the Diesel oil engines. The fact that it is used 
by some of the principal foundries in Glasgow should 
alone be sufficient proof of its value, as the railway 
tolls and wagon hire to that city amount to 19s. per 
ton, which has to be added to the prime cost at the 
coke ovens. We understand that Elder’s foundry 
coke is supplied to the British Admiralty for their 
foreign as well as home dockyards, and is exported 
all over the world, particularly to India, South 
America, Australia and Italy. It is not a by-product 
coke, but is manufactured in Coppee patent closed 
retort ovens. An inspection of the coke exhibited 
will show that it possesses a bright silvery appear- 
ance and is excessively hard. Also shown on 
the stand are samples of the coal from different 
seams of the Company’s collieries. A view of the 
coke ovens at Garth Colliery is shown herewith. A 
further illustration shows the way in which the coke 
is pushed out of the ovens by a moveable ram, and 
the gases are utilised for driving the colliery boilers. 





Fic, 
LIMITED. 


test on Elder’s coke made by one of the principal 
railway companies :— 


| 
| Coke per cwt. 
| 


of metal 
Total Coke Coke melted. 
metal for for 
melted light- | melt- 
down. |ingup.| ing. 


Aver- 
age 
metal 
melted 


Time 
cupolas 


Pres- 
—e sure 
Includ- Exclud- of 
ing ing blast 
light- | light- i 
ing. ing. 
Ibs. Ibs. ins. (hr.min. 
10.86 8.91 16 3 #17 


in 
blast. pe 
hour. 

ewt. 

244 


cwt. | ewt. ewt. 
804 | 14 64 


The numerous users of Elder’s foundry coke testify 
to its exceptionally good quality and high melting 
power for all descriptions of foundry work, especially 
so with respect to heavy castings. It is also recom- 
mended for light and intricate castings of every de- 
scription, particularly so with the castings connected 


2.—Coprree Cokine Ovens at GArtH CoLLIERY oF ELDER’s COLLIERIES, 
A Batcn or COKE Is BEING PusHED OvuT WHERE THE SMOKE COMMENCES. 


It also shows the road for taking the small coal from 
the washery after being discharged into small trams. 


Fiercner, Russern & Company, Limitep, War- 
rington.—The exhibits on this stand which most 
interest the foundryman are crucible furnaces. One 
is a double ‘“‘Cyclone”’ gas-fired crucible furnace 
fitted with a removable base for cleaning purposes. 
This furnace is specially designed to utilise the 
waste heat from one melting furnace by heating 
up a crucible full of metal in the other, by means 
of the hot flue gas. Another furnace shown is of 
the portable type to take any size crucible up to 
400 Ibs. The furnace is fitted with drop bottom for 
cleaning purposes, and the top is arranged to slide 
on rails away from its covering position without 
being removed from the furnace. Other exhibits 
are a muffle furnace (gas-fired) and small laboratory 
and other gas-fired furnaces. 





Tur Froparr Tron anp Steet, Company, LIMITED, 
Fencnurcnh Hovsr, Lonpon, E.C.—A neat and 
artistic stand presents a very interesting representa- 
tive selection of this firm’s pig-irons. Among the irons 
snown are ‘“ Frodair’’ best cylinder iron; “ Norr- 
field,’ a tough, strong, general foundry iron; 
‘« Bearcliffe,’ a close, tough, cylinder quality; 
“QO, B. Kittel’ cold-blast iron; ‘‘ Tebruk’’ charcoal 
chilling iron; and ‘‘ L.B.C.” cold-blast iron. This 
firm are well known for their special irons for 
cylinders, chilled castings, machinery castings, soft 
and thin cast work, ornamental castings, fire- and 
acid-resisting castings, and malleable-iron castings. 















































































































Tue STAND or THE FRopAIR IRON AND STEEL Com- 
PANY, LIMITED. 


The exhibit includes a number of broken pigs and 
sections showing the fractures of the metal, and also 
a few small castings which demonstrate the quality 
of the metal. 


RicHarp Jaconson, 70, SHor Lang, E.O.—This ex- 
hibit includes the well-known ‘‘ Draeger’’ self-con- 
tained breathing apparatus, Pulmotor apparatus for 
artificial respiration, and other apparatus and im- 
plements for saving life and property, including fire 
extinguishers, ambulance chests, ete. 


Tue Kitson-Empire Licutinc Company, LIMITED, 
Stamrorp, have an exhibit of their ‘‘Kitson-Empire’’ 
system of lighting for factories, workshops, etc. This 
light is of the incandescent-oil class, and is designed 
to take the place of gas and electricity. We under- 
stand that the special adaptability of this lighting 
system has in some cases enabled it to displace elec- 
tric lighting and high-pressure gas systems, on 


account of economy, brilliancy and diffusiveness. It 
gives a very agreeable light and the least injurious 
For moulders’ work it is said to be 


to the eyesight. 
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very suitable, for the men can see to the bottom 
of their moulds with ease, as there is an absence of 
tne black shadows 
which are common to 
the electric system. 
The makers state that 
the remarkable result 
of 1,000 actual candle- 
power at the cost of 
lsd. per hour has 
been obtained by the 
system. We are in- 
formed that the 
Trinity Board have 
adopted the Kitson- 
Empire system for 
lighting of lighthouses 
round the coast. 



















































LENNOX Founpry 
ComPANy, LIMITED. 
TANTIRON Founpry, 
GLENVILLE Roap, 


New Cross, S.E., is 
making a good dis- 





Factory LicgutT; By play of ‘‘ Tamtiron” 
THE Kirson-EMPIRE acid-resisting cocks, 
ComPANY valves, pumps, evapo- 


rators, stills, ele- 
vators, pans, basins, compressors, concentrating and 
fractionating plant, vacuum pumps, ete. 


ALEXANDER Marks & Son, Limitrep, Urswick Works, 
Urswick Road, Clapton, N.E.—This company have 
on view an excellent collection of foundry and simi- 
lar brushes of all descriptions, and also boiler-tube 
brushes, with both long or short shanks. 


Masor, Rosrnson & Company, Limitep, Deansgate, 
Manchester, are showing ‘‘ Skolz’’ iron cement for 
foundries and engineers; ‘‘ Skolz”’ elastic cement 
for treating the inside seams of boilers, tanks, ete., 
to repair all kinds of leaks, fractures, boiler patches, 
etc.; ‘‘Skolz”’ graphite pipe-joint compound for 
making joints in steam, gas, air or water pipes, 
tanks, connections, etc. ; flange compound for making 
tight flange joints; and ‘‘Skolz’’ pipe and tube 
bending machines. The ‘‘Skolz”’ bender is a 
machine designed for bending in a cold state pipes 
and tubes for gas, steam, hydraulic, and high-pres- 
sure work; and for iron, steel, brass, or copper 
tubes, ete., without heating or filling. There is also 
shown on this stand samples of oxy-acetylene weld- 
ing and cutting, and various small labour-saving 
devices; also small wheels, gears, pinions, and 
mechanical movements for various purposes. 

Morpuy, Stepman & Company, Limirep.—This firm 
have a large exhibit comprising a variety of foundry 
apparatus and requisites, by firms for which they are 
the representatives. Among some of the smaller items 
may be mentioned seamless pressed steel foundry 
ladles, by Messrs. Joseph Sankey & Sons, Limited ; 
rapping-plates, dowel plates, fillets, etc., by Pattern 
Requisites, Limited, Birmingham; moulders’ black- 
ings, graphite, core gum, chaplets, springs, and a wide 
range of other requisites, by Messrs. T. Wilkinson & 
Company, Limited; wax core wire; the ‘“ For- 
tuna’’ power hack-saw, by the Fortuna 
Machine Company; the “ Battelite’’ vapour torch 
lamp for use in foundries; a large core oven, by the 
Britannia Foundry Company, Coventry; and Wood- 
ward’s foundry lamp for skin-drying loam and green- 
sand moulds, drying ladles, lighting cupolas, and also 
general illuminating purposes. They are further show- 
ing a number of the ‘‘ Caldwell’’ moulders’ shovels, 
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by the Stockton Heata Forge Company; “ Ross ” 
crucible pouring covers; and ‘ Vincit’’’ carborundun 
abrasive wheels, etc. On a separate stand this firm 
have installed two of the Britannia Foundry Com- 
pany’s ‘‘ Adjustable’? moulding machines. Also 
shown on this stand are ‘Hollis’ gap-bed wood 
trimmers, or universal mitreing machines. These 
machines were described and illustrated in our issue 
of November, 1912. Their construction and adapt- 
ability renders them almost invaluable in the pat- 
tern shop. Among the other exhibits on this Com- 
pany’s stand are plant by the following firms :— 


The Best Machine Company are showing on 
this stand their ‘‘ Best’’ core-making machine. This 
apparatus is of the ‘“ plunger”? type, but unlike all 
other designs, it is worked from the front, direct 
with levers attached to movable links, thus securing 
a direct vertical lift without any strain. It is pro- 
vided with a movable vent wire having a vertical 
motion which leaves the core-box or die absolutely 
free from obstruction during ramming, After vent- 
ing the cores, the vent wire is withdrawn, thus leav- 
ing the core quite free whilst being ejected from 


TW0-CYLINDER AIR COMPRESSOR ; 


the core-box. With this machine it is possible to 
change from one size core to another in one minute, 
and the machine can be adjusted to suit any length 
of core less than the maximum (9 in.), within the 
same short space of time. A unique and valuable 
feature of this machine is that it can be fitted with 
multiple dies or core-boxes, by means of which any 
number of cores can be made in one operation. 


T. & I. Bradley & Son, Limited, Darlaston, have 
installed on this stand a representative selection of 
their warm- and cold-blast pig-irons, including the 
following: —Warm-blast irons for best engineering 
castings where softness and toughness are essential ; 
cold-blast irons for obtaining dense castings with a 
close grey fracture, used extensively for hydraulic 
work, plough shares, presses, motor work, locomotive, 
and marine cylinders, etc.; refined irons (R A M 
and IX .C'B R) suitable as a mixture with ordinary 


By Messrs. Broom & 


grey irons for closing the grain, thus increasing the 
strength, hardness and toughness (the I X LC BR is 
well-known for its chilling properties); and refined 
iron (D M R Charcoal), with which very high physi- 
cal tests can be obtained as regards the tensile and 
malleable properties. 


Broom & Wade, Limited, High Wycombe, have 
installed on this stand one of their two-cylinder air- 
compressors. These machines have a system of 
forced lubrication which gives perfect lubrication 
combined with large wearing surfaces. Where pos- 
sible, case-hardened parts are used, otherwise high- 
carbon steel is fitted. In no case does the pressure 
per square inch on the bearings exceed 200 lbs. It 
is claimed that the volumetric efficiency obtained is 
higher than is usual in common practice, owing to 
the use of mechanically operated valves coupled with 
small cylinders and large cooling surfaces. The 
amount of air in contact with the cylinder walls of 
two 5-in. cylinders is ) per cent. more than with a 
single-cylinder compressor of the same capacity. A 
long stroke and a high rotative speed, in which the 
inertia of the parts nearly equal« the compression, 
greatly reduce the high stress and grinding action 


Wapr, Limirep. 


often noticeable in air compressors at the end of the 
stroke. With engine-room temperature of, say, 70 
degrees, and pumping against 100 lbs. per square 
inch, the temperature of delivery will he about 159 
deg. to 170 deg., results seldom obtained in any two- 
stage machine. The compressor is illustrated here- 
with. 


Messrs. T. Davies & Sons, West Gorton, Man- 
chester, have installed a model of their ‘“‘ Osborn”’ 
spark arrester for cupolas, and also a model of one 
of their well-known cupolas. The spark arrester in 
question was described and illustrated in our issue 
of April, 1913. Also shown is an example of their 
geared foundry ladles, the one shown being of 3-ton 
capacity. 


Saml. Denison & Son, Limited, Hunslet Foundry, 
Leeds.—This firm’s contribution to the stand com 





prises two of their testing machines. 
‘‘Leader’’ machine, for breaking cast-iron bars, has 
2 tons capacity on the transverse test and 4 tons on 


=? 


One, the 








THe ‘ LEADER ”’ 


Testinc MACHINE; By Messrs. S. Denison & 


Son, Limitep. 


the tensile test piece of } sq. in. 


This machine is J, 
arranged to break cast-iron specimen bars, 2 in. x 


1 in., placed edgeway under bearings 3 ft. apart; for 


also bars 1 in. squire, under bear- 
ings 1 ft. apart. The superstruc- 
ture of the machine is raised com- 
plete by a screw operated by the 
larger hand wheel, and so pulls up 
at the centre of the specimen, by a 
connecting rod. The steelyard, or 
indicating lever, is graduated by a 
dividing engine up to full capacity 
in ewts. by 14 lbs. divisions. The 
travelling poise-weight is propelled 
along the steelyard by means of the 
screw shown, operated by the 
smaller wheel, and is not touched 
by the hand. The poise-weight can- 
not slip forward when the break 
takes place. The deflection of the 
specimen is accurately shown on an 
engraved index-plate. After a test, 
the poise-weight can quickly be 
brought back again to zero by its 
handle, which disengages the nut 
from the screw. It is to be noted 
tnat the machine has no _ loose 
weights. There is an accurate ex- 
tension gauge, and only one pin 
to move in order to change the 
machine from transverse to tensile. 
It is always in equilibrium, which- 
ever kind of test is wanted. The 
index-bar of the steelyard has two 
gradations, in ewts., qrs., and Ibs., 
the upper one for transverse tests 
up to 2 tons, and the lower one for 
tensile tests up to 4 tons. Messrs. 
Denison are also showing their new 
hardness testing machine. This ap- 
paratus is illustrated nerewith. The 
pressure exerted is one ton exactly 


HarpNEss TESTING 


stand his 
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iiolt, 





MACHINE: 


(2.240 lb. avoir.) and is invariable, producing an in- 
dentation by a hard steel ball, measurable to 1,000th 
of an inch of its diameter. 


The machine shown 1s 
complete with a special detachable 
microscope—shown in position. The 
apparatus is invaluable when decid- 
ing new pig-iron mixtures, and is 
valuable also for the examination of 
iron samples, fractures, etc. The 
microscope swivels on its seat; the 
eyepiece has cross-lines, and _ the 
whole microscope is traversed across 
the indentation in the specimen by 
means of a fine micrometer screw. 
On the upper portion of the stand 
is a scale representing the number 
of turns of the screw, wnilst the 
drum of the milled head records to 
1,000th of an inch. The microscope 
has a rack and pinion focussing 
motion, a graduated draw tube, and 


carries the standard R.M. Society 
screw. <A further exhibit by this 
firm is their ‘‘ Denison” crane 


weigher—a handy 
suspending to the crane hook so 
that metal or otner material 
attached can be weighed accurately. 
Finally, they are showing examples 
of borings and turnings briquetted 
in their ‘‘ Denison-Korte’’ briquet- 
ting machine, which was fully de- 


apparatus for 


scribed in our issue of October, 1912. 
Manchester, has installed on the same 
well-known 
the speedy and 


wie) Peis 


economical 


crucible furnace 
melting of non- 


By Messrs, S. Dentson & Son, 


LIMITED. 
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ferrous metals and alloys. It is made in four sizes, 
viz.:—To melt 150 Ilbs., 250 lbs., 450 Ibs., and 
110 ewts. (1,120 Ibs.) of metal respectively. It is self- 
contained and requires no special foundation of 
brickwork when installed, and is portable and can 
be run on rails or carried on crane or runway, as 
desired, to any part of the works for pouring. One 
man only is required for the complete manipulation 
of the furnace, and its working, cleaning, and over- 
hauling are so simple that they can be performed by 
any ordinary metal-mixer. It is also so designed that 
there is little radiation of heat. and there are no 
tumes caused in the foundry whilst melting. The 
metal is actually under the observation of the opera- 
tor during melting The crucibles ara not removed 
from the furnace until worn out; consequently chil- 
ling is avoided. The construction of the furnace 
ensures complete combustion without impingement of 
the blast directly on the cucible. The crucible is 
not “ lipped’’ for pouring, but is held rigidly in posi- 
tion by key-bricks to the cast-iron spout of the fur- 
nace, thus obviating liability to fracture, and in- 
creasing the life of the pot. The number of heats 
obtainable from the crucible varies according to the 
metal melted. With brass we are informed that 
from 50 to 70 is averaged, and as many as 85 heats 
have been obtained 


The Mechanical Hammer Company’s Blacker’s 
patent parallel hammer, which is intended to dispense 
with the services of a striker, is one exhibit. The 
hammer head swings in a radial motion, and thereby 
can be used successfully for the piecing of hoops, etc., 
and such things as cannot be got under the head of 
the ordinary vertical hammer. The motion is imparted 
to the head by means of two parallel arms by which 
the head is always kept in a vertical position. This 
novel feature is the means of allowing any height of 
tool or thickness of iron to be worked, without the 
danger of knocking the tool over, and without the 
uecessity of raising or lowering the back ends of the 
arms to suitable levels. The head of the hammer may 
also be moved laterally by a very simple and easy 
motion, thus bringing it to any desired point along the 
length of the anvil. The weight of blow may also be 
varied by means of a lever attached to the bottom of 
the retaining springs, or may be thrown back out 
of the way almost into a vertical position if required. 
he hammer is retained in a given position by two com- 
pression springs, and is worked by the depression of 
the footrail around the anvil. One machine shown 
on the stand jis mechanically driven; the other is 
operated by foot power. 


Poulson’s Foundry Specialities, Limited, have an 
exhibit of their patent renovators for the treatment 
of spent moulding sand; No. 1 for green-sand mould- 
ing, and No. 2 for dry-sand moulding, cores and 
loam. They are highly concentrated compounds, 
which, when mixed with spent sand in accurate pro- 
portions as directed, and put through the sand mill, 
are claimed to restore it to a first-class facing sand, 
efficient in application to all classes of ironfoundi.g. 
These renovators are claimed to be simple in applica- 
tion and not to interfere with the ordinary foundry 
practice, while also containing nothing injurious or 
offensive to either touch or smell. 


Valite, Limited, are showing, on the same stand, 
their oxy-acetylene plants for cutting and welding 
metals. The complete equipment consists of :—Acety 
lene generating plant; hydraulic safety valve; 
cylinder of oxygen; oxygen pressure regulator; 
cutting blowpipe: welding blowpipe; and rubber 
hose. The ‘‘Valite’’ acetylene generating plant 
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is built of heavy-gauge steel sheets, and _ is 
welded at all seams by the oxy-acetylene pro- 
cess, no bolts or rivets being used in its construction. 
The generators are water-cooled ; no overheating can 
therefore take place under strenuous use. The gas 
produced is pure, and is twice washed before entering 
the gas bell. The water feed pipes are straight, and 
hited with removable plugs, so that any stoppage 
due to use of dirty water can be cleared in a moment. 
The water-feed valve and all moving parts are out- 
side the gas bell; absolute ease in handling and perfect 
safety is thereby ensued. One of the hydraulic safety 
valves must be fixed between the acetylene plant and 
blowpipe, to prevent all possibility of oxygen being 
blown into the acetylene plant, which would be a 
source of danger. The oxygen regulator is used to 
reduce the high and varying pressure in the oxygen 
cylinder to the constant pressure required at the 
blowpipe. 


NationaL At.oys, Limitep, Altior Foundry, Ilford, 
London, are exhibiting castings and ingots made of 
their special alloys, which comprise :—‘‘ Ivanium,”’ 
“ Capranium ’’*special brass, ‘‘ Capranium ’’ vanadium 
bronze, and ‘‘Capranium” tantalum. This exhibit 
is of particular interest alike to the metallurgist, the 
engineer and the foundryman. The “ Ivanium”’ alloy, 
which is placed upon the market as a substitute for 
pure commercial aluminium, calls for special considera- 
tion. Engineering science now demands alloys of 
high tensile strength and good colour, combined with 
non-corrosive properties. It is well known that pure 
commercial aluminium has its strict limitations for 
most engineering purposes, owing to the fact of its 
being soft, low in mechanical strength, and difficult 
to cast, and while also not lending itself readily to 
easy working. It has long beefi the aim of metal- 
lurgists to produce an alloy possessing the undoubtedly 
good properties of aluminium, but without any of its 
inherent defects. It is obvious that to be of any real 
commercial value, such an alloy must compare reagon- 
ably well with the pure metal in specific gravitv, and 
at the same time be non-magnetic, tough and non- 
porous, whilst there must, of course, be an entire 
absence of electrolytic action between the component 
constituents. Hitherto, the majority of such alloys, 
whilst having almost the same specific gravity as 
aluminium and possessing greater mechanical strength, 
have, owing to the electrolytic action set up between 
the component constituents, been of little commercial 
value. Where tin or zinc, especially the former, is 
used to form the alloy, exposure to a moist atmosphere 
will set up a voltaic action with liberation of 
silicon hydride (when silicon is present as an 
impurity), a condition which leads to entire disintegra- 
tion of the alloy in the course of a very short time; 
whilst in alloys containing magnesium spontaneous 
deterioration has been known to follow casting. 
‘‘Tvanium ” is the outcome of experiments conducted 
over a period of years, and although it has now been 
upor the market sufficiently long to thoroughly test 
its commercial and practical possibilities, this is, 
we believe, the first occasion upon which it has been 
publicly exhibited. It will, therefore, he interesting 
two briefly refer to its particular properties. ‘‘ Ivan- 
mum’ is only 2} per cent. heavier than pure 
aluminium, whilst the ordinary alloys are from 10 per 
cent. to 25 per cent. heavier; its tensile strength 
(cast) is 11.1 tons per sq. in., or approximately three 
times that of the pure metal. The weight of a given 
volume of ‘‘Ivanium,” compared with a few other 
metals, is as follows:—Ivanium, 1.00: copper, 3.60; 
wrought iron, 2.90: brass, 3.45; lead, 4.80. The 
constituents of which the alloy is composed are en- 
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tirely non-electrolytic. The colour is silver-like, and 
the fracture displays a fine silky grain, close and 
sound, whilst it takes a very high polish, which does 
not tarnish. It possesses the property of retaining its 
hardness after being subjected to heat, does not 
oxidise or become weakened with repeated shocks or 
vibrations, is unaffected by sea water, sulphuretted 
hydrogen, sulphides, carbonic acid or atmospheric 
conditions, and is thus peculiarly suitable for all forms 
of castings exposed to such influences. ‘ Capranium ”’ 
special brass, is an alloy containing 60/40, copper and 
zinc respectively (made from virgin metals), combined 
with certain of the rarer metais in such a manner as 
to entirely alter the physical and chemical properties 
and structure of the brass. It is rich golden-yellow 
in colour, and produces castings free from blow-holes 
and of a uniform even grain, which show a regular 
tracture and have a guarranteed breaking strain of 
no less than. 33 tons per sq. in. with an elongation 
ot 30 per cent. The brass possesses to a very high 
degree the properties of malleability, strength and 
resistance to corrosion, whilst it is not aftected by 


SELECTION OF CASTINGS AND 


and can be raised to over 
500 deg. Fahr. without showing any appreciable 
diminution of its strength. These properties make it 
aa invaluable metal for many engineering purposes, 
such as engine parts and fittings exposed to the heat 
of steam. Capranium tantalum and vanadium 
bronzes are, as their names imply, alloys of tantalum 
and vanadium respectively. These alloys, especially 
the former, are comparatively new to metallurgy and 
have not previously been manufactured on a com- 
mercial basis, the cost of the rare elements having 
hitherto precluded their use in other than an experi- 
mental manner. National Alloys, Limited, have, how- 
ever, perfected a process of reducing these elements 
from the native ores, and have thus placed upon a 
commercial basis two very valuable alloys which are 
non-corrosive, cast very fluid, roll, draw, extrude, 


heat like other brasses, 
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forge, etc. The ultimate tensile strengths of the alloys 
range from 50 tons per sq. in., with an elongation 
of 22 per cent., and give the extraordinary strength 
of 70 tons per sq. in. when drawn into wire. Such 
bronzes should be peculiarly suitable for turbine blades 
and packings, pump fittings for mining and chemical 
works, etc. 

Messrs. Henry Pets & Company, Portsmouth 
Street, London, W.C.—This firm are exhibiting two 
machines which are of interest to foundries and 
general engineers. These are of Pels’ well-known 
design, in which the frames are built up of heavy 
open-hearth steel plates. One is a John’s splitting 
shears, combined with universal punching machine 
and bar, angle and tee cropper (Type R.B.L.U.E.F.). 
This type of machine is made in seven sizes, for 
dealing with plates from 3 in. to 1} in. in thickness, 
with corresponding capacity for punch and cropper. 
The machine on view has a 20-in. gap for the punch- 
ing end, and will shear plates of any size up to 4 1m. 
thick, flats up to 3 in. by ? in., will punch holes up 


A.Loys; By Natronat ALtoys, LIMITED. 


to 1 in. diameter through material up to 3 in., will 
crop rounds up to 1 in., squares up to 1s dn., angles 
up to 4 in. by 4 in. by 4 in., tees up to 4 in by 4 in. 
by 2 in., and other shapes in ratio. 


PETERSON-NaTIonaL Company.—This Company, 
whose sole agents in Great Britain are Messrs. James 
Evans & Company, Manchester, have a very interest- 
ing exhibit of their core oil, dry core compound, 
parting, and ‘‘Cortreen.”” The exhibits also include 
a considerable variety of cores made from American 
and English sands, and a tew castings and samples 
of the sand from which the cores and moulds were 
made. In regard to the four chief features of this 
exhibit, the core oils shown are recommended as 
having uniformity of strength and quality, and not 
gumming and sticking to the core-box; they are 
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quick in drying, thus saving time and fuel; con- 
tain little gas, and thus reduce the tendency to 
blow; do not crust or ‘“‘creep’’ when mixed with 
sand; make open cores, enabling the metal to lay to 
the surface of the core; and, finally, are light in 
consistency, mixing readily with the sand. The dry 
core compound is valuable for alf classes of work in 
steel, grey-iron and malleable cast iron; it does not 
gather moisture, will not blow, and does not cause 
buckling or swelling. The parting has the follow- 
ing characteristics :—It is light in colour and light 
in weight; takes the water readily; will not stick 
and allows a clean lift; has no disagreeable odour ; 
works equally well with grey or malleable cast iron, 


bronze, brass or aluminium, and does not absorb 
moisture. ‘‘ Cortreen”’ is described as a great core- 


sand bracer, having 150 per cent. the strength of 
molasses. It is excellent tor tempering core sand. 
The exhibit, as a whole, is of considerable interest, 
particularly in view of the attention recently being 
paid to core mixtures and compounds. 


C. Portway & Son, Halstead, Essex, have on their 
stand one of their ‘‘ Portway’’ portable core ovens. 
hese ovens are made of galvanised sheets; the whole 
of the outer case is double and lined with non-conduct- 
ing material, to prevent the escape of heat. The 
heat is produced in the firebox or furnace at the base. 
The air is supplied to the fire through the draught 
door at the bottom of the front. The air to be heated 
is admitted by the ventilators on each side of the fur- 
nace front, and the interior of the oven is arranged 
to provide for the circulation of hot air, so that the 
cores are uniformly dried. There is no risk of over- 
drying or burning, and the heat can be regulated to 
suit the particular work. The doors and shelves are 
easily removable to enable larger cores to be dried if 
desired. The cores can be put in or taken out of any 
shelf without disturbing or letting out the heat from 
the other shelves. A perfectly dry core can be ob- 
tained without any moisture left in it in a very short 
time. Provision is made for the escape of the vapour 
and gases arising from the drying of the cores, thus 
insuring that the circulating hot air is always dry. 
‘The ovens can be fixed in any position. All that is 
required is a chimney to which the flue pipe can be 
connected, or the flue pipe carried direct to the outer 
air. The ovens consume ordinary coke, or refuse 
cinders, etc. The fire is under complete control 
by the arrangement made for admission of air to the 
firebox. Ovens can be made for heating with gas if 
required. A selection of cores baked in the oven are 
also shown on the stand. ° 


W. Strversteen & Company, 147, Cannon Street, 
London, E.C.—This firtn’s exhibits comprise various 


types of electro-magnetic apparatus, all of which 
can be connected to any D.C, lighting or 
power circuit of 110 or 220 volts. Prominent 
among these are electro-magnetic separators for 
separating iron parts from foundry sand, slag, 
ore, coal, non-ferrous metal filings and  turn- 
ings, or from any raw material and _ waste. 
Klectro-magnetic separators are now being sup- 
plied instead of permanent magnets hitherto in 
use, which required frequent charging-up. One 


machine on show is capable of treating about 120 
eub. ft. of foundry sand per hour, or about 290 cub. 
ft. of slag per hour. The driving power re 
quired is 1/3 h.p. and 200 watts tor exciting the 
magnetic coils. The magnetic drum is of 12 in. 
diameter by 14 in. long, revolving at about 25 re- 
volutions per minute, whilst the driving shaft runs 
at 120 revolutions. A feeding hopper and long 
thaker are provided for filling and distributing the 





material to be treated. The framing, as shown in 


the accompanying illustration, is of cast. iron, 
but there are machines built with steel or 
wood underframes and of the open or fully- closed 


types to suit different purposes. The pr ‘able 
machines are supplied with their own a ser, 


: i 
generally a small electric motor at he 





E,ectro-MAGNeEtTIC SEPARATOR; By Messrs. W. 
SILVERSIEEN & CoMPANY. 


framing. If material has“to be treated twice over 
as for example, for briquetting plants, two magnetic 
drums are provided on machine. Magnetic 
drums are also exhibited. The 12-in. diamete: 
drum on show gives a good idea of the intensity of 
the magr ic field »nd the simple way of adjusting 
it, the mo,netic being up to 22 Ibs. The 
many adaptations of «agnetic drums in connection 
with modern foundry and crushing plant of all 
kinds, using elevators, conveyor hands, etc., will be 
clearly seen from the varied illustrations in the 
maker’s catalogues. Also exhibit hand mag- 
nets. In small foundries where tio-wucput too 
small for treating samples, these magnets are found 
of greatest use. They are fitted with a push button 
and by releasing same the attracted iron particles 





MaGner ror Extractinc Iron ParticLes 
FROM THE Eyp; sy Messrs. W. 
SILVERSTEEN & CoMPANY. 


drop off. This type of apparatus is also useful fo1 
lifting tools and other iron and steel parts which are 
awkward to get at by other means, also for lifting 
hot iron from annealing furnaces or hardening cham- 
bers, or for putting iron parts into galvanic 
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baths. In laboratories for metallurgical purposes 
for treating samples this magnet is also found of 
great ‘ssistance. A very usetul appliance also ex- 
hibited “is the~ firm’s eye magnet, shown here- 


wit “Ve a». informed that a number of leading 
fi w ‘intry are now using this magnet, with 
very “Sry results, for extracting iron par- 
ticles eye or hand. The lifting power at 
the poin us., so that they are able to remove 
the heavi ‘linters from wounds. The magnets 
are wou il tui a voltage from 4 to 220 volts v.C.. 


the consumptigy, ‘ing 30 watts. A nun er of 
electro-magn\ Weks of rectangular and circular 
shape are also lew. These are suitable for 
grin?’ng, milling, ; .ning, shaping machines, lathes, 

They represent a great saving in labour in 
. g up work pieces on these machines and are of 
great utility: for repetition work. The firm make 
a very large range of sizes from 4 to 59 in. in 
diameter, and surtace plates from 10 in. by 54 in. 
up to 63 in. by 16 in. All apparatus are supplied 
with demagnetising switches, and they ar: con- 
nected by plug to any lighting circuit. 


Tue UNIVERSAL System oF MACHINE MOULI 8G AND 
MacutnEry Company, Limitep, 97, QUEEN VICTORIA 
StreET, Lonpon, E.C., are exhibiting some very in- 
teresting types of hydraulic moulding machines. 
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Macutne Movutpine Ratnway CHatr; sy UNIVERSAL 
System Macuing Movrtpinc anp MACHINERY 
ComMPANY. 


Among them is a very ingenious rotary moulding 
machine of their Type R.5 fitted with a pattern 
plate of a railway chair. This machine rams the 
mould without any hand touching, turns over the 
complete mould, draws the mould, rams the cores in 


green sand twice (once with ramming plate from the 
top and once by special: pushers from the bottom, 
so as to give them the required firmness) and vents 
the cores. All these operations are completed with 
remarkable accuracy in time varying from 40 to 50 
seconds. A feature of this machine is that it works 
in rough boxes, having a bar in the centre, while 
the ramming plate is entirely flat and made of a 
sheet of steel. Another of the Company’s moulding 
machines (Type A.5) is also shown fitted with a 
pattern plate. An interesting point is that the 
machine makes automatically 76 vent holes while 
the runner also is cut automatically on the machine. 
A smaller machine ot the same type is working 
with a pattern plate of a motor-cycle cylinder and 
shows the good results which can be obtained by a 
judiciously “designed stripping plate. This firm is 
also exhibiting one of their recent type of moulding 
machines for small work, using a double-faced match 
plate. This machine was described in detail in our 
last issue. It attracts considerable interest among 
the visitors to the Exhibition. The sand used on 
the stand was supplied by the Birmingham Alu- 
minium Casting Company, Limited, Cambridge 
Street Works, Birmingham, and is sifted on the 
stand by an electrically-driven sand sieve, built by 
the Universal System of Machine Moulding and 
Machinery Company, Limited. All the machines are 
worked by hydraulic pressure, supplied by hydraulic 
plant working on the stand, and also built by the 
Company. 


Joun WitiiaMs (BiRMINGHAM SaNb), LIMITED, 
IcKNEILD Square WuHarr, BirmMiIncuaM, have a good 
selection of their foundry sands and other products, 
Their various grades of sand are prepared for mould- 
ing for iron, malleable cast iron, brass, bronze, 
copper, aluminium, German silver, etc. The examples 
shown include the tollowing :—-White silica sand 
(Bucks.), 97 per cent. pure silica; Coed silica sand ; 
Gornal sand for cupola work; Worcestershire quarry 
sand for general foundry work, and rolled and pre- 
pared for brass castings and core making, and for 
the moulding machine to obtain a fine skin on the 
castings; sea (parting) sand; Birmingham quarry 
sand, as direct from the quarry; Moxley (yellow), for 
general work; core sand, for brass and copper tube 
work; and other descriptions of sand. Also exhi- 
bited are samples of pure charcoal, plastic ganister 
(Cheshire), Derbyshire ganister, and limestone (99 
per cent. carbonate of lime), broken and ready for 
use. Plumbago, ladle blacking, and coal dust in 
coarse, fine and medium grades are further items 
in this interesting exhibit. 








Ar a meeting of the shareholders of Miller & Macfie, 
Limited, engineers and boilermakers, Kinning Park, 
Glasgow, a resolution was passed to the effect that it 
had been proved to the satisfaction of the meeting that 
the company cannot by reason of its liabilitiaes continue 
its business, and that the company be wound up volun- 
tarily. Mr. J. Allison, junr., C.A., Glasgow, was ap 
pointed liquidator. 


In reference to the Association formed to advance the 
interests of the makers of tramway and railwav mate- 
rial, Mr. J. Sutherland Warner, the first chairman, 
notifies that among the objects of the Association are 
Parliamentary representation, o1ganised exhibitions, 
standardisation of specifications, model clauses for con- 
tracts, and the formation of a general council and com- 
mittee representing the interests of manufacturers. 
The headquarters of the Association are at the West- 
minster Palace Hotel, London, S.W. 
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inventions. 


Applications for Patents. 


An asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names of 
the communicators are in brackets. 





11,370. Steel manufacture. (General Electric Company, 
United States.) 
11,384.*Oil-fired furnace. K. Schmidt. 

11,386. Muffle and similar furnaces. August’s Muffle 
Furnaces, Limited, and J. R. C. August, 
11,390.*Reverberatory furnaces. Soc. Francais D’Exploi- 

tation de fours Speciaux a Haute Temperature. 
11,519. Metallic alloys. J. F. Duke. 


11,557. Manufacture of steel. F. Rogers. 
11,843.*Metal furnace. I. Hall. 
11,904. Manufacture of steel. F. Rogers. 


12,176. Melting-furnaces of the open-hearth type. G. J. 
Stock. 

12,444.*Electric furnaces. Compagnie pour le Traite- 
ment des Métaux et des Minerais par 1’Elec- 
tricité. 

12,451. Furnace grates. J. A. Hill. 

12,960. Manufacture of iron. A. E. Bourcoud. 

12,961. Manufacture of steel. G. J. Boyle and Viscount 
Chetwynd. 

Abstracts of British Patent Specifications recently 

accepted. 

18,148 (1912). Open-hearth Furnaces adapted for use 
with Blast Furnace Gas. The Firm of Poetter, G.m.b.H. 
56, Graf Adolf Strasse, Diisseldorf, Germany.—Fig. 1 is 
a plan of a furnace; Fig. 2 is a section on the line II—II 
of Fig. 1. The waste gases from the working space a of 
the furnace pass, as usual, into the recuperator 6 
arranged beneath it, and are then led through a con- 

















































SSS 


WZ, ZZ 


RRO 
IY il 


SSSR VZigladdaaaaaaeg 
SV ZZ Zia. 


S 


Ss 


>sS 


SS 


vA 
IN 
aN 
AN 
N 
AN 
AN 


ZS: 


Open Hearth Furnace Adapted for Use 
Furnace Gas. 


with Blast 


duit c to the reversing valve d. The undue cooling of 
the waste gases in the recuperator can be atmos by 
making it comparatively short, whilst by arranging it in 
front of the reversing valves the burning of these valves 
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can be prevented. By means of the reversing valve d the 
waste gases are caused to pass through one or other of 
the ges e into one or other of the regenerative 
chambers /. The waste gases enter these chambers at 
the top, pass through them, reach the second reversing 
valve h through passages g arranged at the bottom of 
each chambers and finally arrive at the chimney. The 
cold gas, usually blast furnace gas, enters through a 
pipe + and then flows through the passage g to one or 
ot of the regenerative chambers f according to the 
position of the reversing valve h. After passing through 
this chamber the gas passes to the reversing valve d, 
and thence through the k to the passage k’ com- 
municating with the gas ports /. The fresh air enters 
the recuperator through the passage m communicating 
through a conduit not suown, with the arched spaces n', 
n2 beneath the level of the hearth. Passing beneath 
the hearth the air, which has thus been heated reaches 
- air ports n through apertures not shown, in the 
wall n°. 


5,855 (1912). Apparatus for the Electrolytic Refining 
of Iron. G. Tischenko, 19, Great Koninshenaia Str., St. 
Petersburg, Russia.—Figures 1 and 2 illustrate in sec- 
tional elevation and sectional plan respectively a type 
of electrolytic bath in which the anode is surrounded by 























FIG. 1. 
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Apparatus for the Electrolytic Refining of Iron. 


the cathode. The electrolysis bath consists of a vessel 
A—A of concrete or reinforced concrete. Inside the bath 
there are provided projecting parts B—B on the sides, 
and C at the centre, also of concrete. In the central 
projection C there is embedded a cast iron block 19 in 
which is fitted the head 18 of a bolt 14. A cylinder 16 
preferably of cast iron or copper is mounted upon the 
bolt 14, which is arranged co-axially with the cylinder 
aml is connected to the bottom 17 thereof, the outside 
of this bottom plate being insulated with a concrete 
leyer N. The sides 16 of the cylinder form a grating or 
are perforated and the cylinder is so arranged in the 
vessel A that it can be lifted out of the bath by means 
of an eye bolt 10. The whole cylinder rests on the 
block 19, and the bolt 18 serves the purpose of centreing 
the cylinder. On the bolt 14 there is mounted a circular 
or cross shaped contact device having vanes 9a, 9b, 9c, 94. 


























On the top of the bolt is screwed a terminal 11. This 
anode cylinder is filled with scrap iron such as turnings, 
filings, old horse shoes, sheet and plate cuttings and the 
like constituting the anode proper. The cathode con- 
sists of a double walled cylinder 12, 13 supported on the 
projections B, and is sealed air tight at the top and 
bottom. On the top of the cathode is mounted the inlet 
pipe 5 for the heating steam which extends nearly to 
thy bottom. The steam outlet pipe 6 also passes through 
the top of the cathode cylinder. The cathode is provided 
with eye bolts 7 and 8 whereby it can be lifted out of 
the vessel A by means of suitable tackle. At four 
places on the cylinder are provided terminals 11, 11», 
lle, and 114, whereby the cathode is connected with 
the negative terminal of the source of current. The 
anode and cathode cylinders may be made of copper, 
cast iron, steel, or even wrought iron. In the last three 
cases the cylinder must be lined with lead or a lead 
alloy since experience has shown that such perforated 
anodes can work for many months. When the electrolyte 
contains alkaline chlorides or carbon compounds the 
copper may be bare, but when the electrolyte solution 
contains quantities of sulphuric acid or like substances 
forming soluble salts with copper, this copper must be 


lined with lead. 


14,234 (1912). Process for Casting Steel in Several 
Layers. Aktien-Gesellschaft der Briansker Schienen- 
Eisenhiittenwerke and Maschinenfabriken, Morskaja 46, 
St. Petersburg, Russia.—Fig. 1 is a cross section of a 
mould for forming the casting showing the division 
plates in position; Fig. 2 is a plan of the mould and 
plates; and Fig. 3 is a face view of a division plate. 
The division plates L, are of such form and lateral 
dimensions, and are so arranged and supported within 
the mould, that they are wholly surrounded and covered 
by the molten metal teemed into the mould, that is to 
say a small space, for example from 2 to 5 millimetres, 
is left between all the edges of the plates and the inner 
surfaces of the sides, top and bottom of the mould A, so 
that while the plates expand by reason of the heat 
imparted to them there will be molten metal between the 
edges of the plates and the several parts of the mould ; 
consequently, when a casting has been allowed to cool 







SSS 
—<— 





RANANRR SN RNSRAAR SSN 


RSS 








SSIS 
\J 


NAN ARREST ES 


SS 


RAL a 120! . 
S RQ SSS 


SS 
i 


Q 


2 
Y 





1 
-—?P~ 
aa 


FIG 2 





Apparatus for Casting Steel in Several Layers. 


no part of the partition plates therein projects beyond 
the outer surfaces of the casting. The plates, instead 
of being provided with bond pins p, may have a series 
of openings p’, Fig. 3, of small diameter, for example 
of 2 millimetres, formed in them, through which small 
streams of molten metal pass for a short distance from 
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a layer on one side of a partition plate into a layer on 
the other side of the plate, whereby a substantially solid 
bond between the layers is effected. The plates L are 
provided with lugs / having openings through which 
rods a Figs. 1 and 2, pass, the ends of the rods being 
supported from the walls of the mould. For retaining 
the plates the proper distance apart separating sleeves a' 
are carried by rods a and distance pieces K are pro- 
vided at the bottom of the mould. 


26,166 (1912). Tilting Arrangement for Metallurgical 
Furnaces. The Jossingfjord Manufacturing Company, 
A/S., of Jossingfjord, Sogndal in Dalene, Norway.— 
Tilting regenerative furnaces (Siemens furnaces) were 
built by Campbell and by Wellman about 1895. In 
Campbell’s furnaces the rockers were supported on 
rollers interposed between the rockers and the foundation 
or bed; the two surfaces with which the rollers were in 
contact forming arcs of concentric circles. A cheaper 
construction is due to Wellman, whose original furnaces 
rested on straight tracks. A diagrammatic view of this 
type of furnace is shown in Fig. 1. The arrangement 
hitherto employed for tilting a furnace of this type was 
in the form of an hydraulic ram placed as shown in 
Fig. 1. This arrangement renders necessary the pro- 
vision of toothed sectors, which engage with toothed 
bars in the tracks, in order to give the furnace a true 
rolling motion. The object of the invention is to pro- 
vide means whereby the furnace is tilted by a rolling 
action along a straight track, without employing toothed 
gearing. The invention consists in providing a metal- 


lurgical furnace mounted on rockers rolling on straight 
whereby the 


tracks, with means tilting force acts 

















Tilting Arrangement for Metallurgical Furnaces. 


approximately in a vertical direction during the whole 
of the tilting operation. A diagrammatic representation 
of such a furnace is shown in Fig. 2. The application 
of the tilting force in a vertical direction is accomplished, 
in the manner shown, sufficiently approximate for prac- 
tical purposes. The point P, moves in a cycloidal path. 
and the point P?, in a circular path; the lifting force 
always being approximately vertical if the radius of the 
circle which P?, describes is small compared with that of 
the rolling circle, and if the rod connecting P’, and P, 
is vertical when the furnace is in its horizontal position. 
Qa 





THE FOUNDRY TRADE JOURNAL. 





Trade Talk. 


Limitep, of the Sheaf 
of 100,000 ordinary 


& Company, 
made an issue 


Ruston, Procror 
Ironworks, Lincoln, 
shares at par (£1). 

A Fire broke out on the premises of Wilkes, 
Mapplebeck, Limited, Birmingham, on June 2, 
damage was not heavy. 

Peto & Raprorp, Limi1Tep, engineers, 
from 100, Hatton Garden, London, E.C., 
Street, Regent Street, London, W. 

A Fire broke out at the engineering works of John 
Cameron, Limited, Oldfield Road, Salford. The damage 
was confined to the driving gallery. 


Tue Barking works of the Atlas Metal and Alloys 
Company, Limited, 52, Queen Victoria Street, London, 
KE.C., have just been ‘considerably extended. 

Tue LaNarksuiee Sree. Company, Liat TED, “of the 
Lanarkshire Steel Works, Motherwell, have removed 
their London offices to London House, New London 
Street, E.C. 

Mr. F. W. Rock, trading under the style of F. W. 
Rock & Company, at Church Lane, Wolverhampton, brass 
founder, has paid a first and final dividend of 3s. 24d. 
in the £ 

Mr. Water Deevey, brassfounder, 
Birmingham, who has retired from business, 
ferred his business to A. D. Foulkes & Company, 
of Birmingham. 

McKintay & Company, Limitep, of 
Engine Works, Commercial Road, Landport, 
mouth, have established a branch at 409, 
Road, Portsmouth. 

Joun Summers & Sons, Luowirep, of Shotton and 
Stalybridge, have opened a London establishment at 
Cullum House, 34, Lime Street, E.C., under the charge 
of Mr. J. Whitby. 

Tue creditors of Walter Martin Musgrave, engineer, 
of Ashleigh, Chorley, New Road, Bolton, are required 
to send particulars of their claims to Mr. H. Mather, the 
trustee, by July 10. 

Tue business of Messrs, James Spencer and Company, 
Chamber Ironworks, Spencer Street, Holiinwood, near 
Manchester, has been converted for family reasons into 
a limited liability concern. 

Tue Rotser Ironworks, Rotherham, belonging to 
Owen & Dyson, Limited, were the scene of a fire on 
June 10, which, owing to the prompt efforts of the 
brigade, did no considerable damage, 

‘He creditors of the Carlton Engineering Company, 
Limited, are required to send particulars of their claims 
to C. Osborn, 66, Mark Lane, London, E.C., the liqui- 
dator of the company, by July 15. 

Tue business of the St. Pancras Iron Works Com- 
pany, Limited, has been acquired by the Art Metal 
Construction Company, Limited, 5 and 6, Holborn, Lon- 
don, E.C., and Silvertown, London, E. 

‘T'ne partnership heretofore subsisting between Messrs. 
T. Roddis and W. H. Robson, carrying on business as 
engineers at Roade, Northamptonshire, under the style 
of Roddis & Robson, has been dissolved. 

Messrs. Benton & Stone, brassfounders, of Brace- 
bridge Street, Birmingham, have taken over the busi- 
ness of Messrs. W. Probert & Son, brassfounders, Hands- 
worth Crescent, Hockley, Birmingham. 

Bartow & Cutptaw, Loirep, of Pendleton, Manches- 
ter, have appointed Mr. T. S. Smith, 5, Idol Lane, East- 
cheap, London, E.C., as their London and district agent 
for machine-cut gears and Woodruff keys. 

Messrs. Dovetas & AnpatirR, consulting engineers, 1, 
Fenchurch Avenue, London, E.C., have opened offices in 
Glasgow under the title of Douglas & MacLeod, and in 
Athens under the title of Douglas & Kairis. 

Tue petition of T. & J. Hosking, Limited, 


Sons & 
but the 


have removed 
to 12, Heddon 


28, Holloway Road, 
has trans- 


Limited, 


the Mile End 
near Ports- 
Commercial 


for the 
winding-up of the Vacuum Engineering Company, Limited, 


has been dismissed without costs, counsel stating that 
arrangements had been made to pay the petitioning 
creditor’s debt. 


Tue partnership heretofore subsisting between Messrs. 
A, H. Laybourne and R. T. Laybourne, carrying on 
business as engineers and ironfounders, at the Isca Foun- 
dry, Newport, under the style of the Isca Foundry Com- 
pany, has been dissolved. 

Messrs. J. OGDEN AnD J. C. JacKsON, carrying on 
business as engineers and millwrights, at Lansdowne 
Ironworks, Chadderton, under the style of Jackson & 
Ogden, have dissolved partnership. Mr. J. C. Jackson 
will continue the business under the present style. 

_ Tue firm of A. C. Millar & Company, engineers and 
ironfounders, Carsehead Iron Works, Dalry, Ayrshire, 
has been dissolved by the retirement of Mr. J. C. 
Menzies. The business will continue to be carried on Mr. 
A. C, Millar and Mr. C. Anderson under the same name. 

Joun Muserave & Sons (1913), Luarrep, who have 
taken over the old-established business of John Mus- 
grave & Sons, Limited, have, in addition, purchased the 
business of Messrs. J. & E. Wood, of the Victoria Foun- 
dry, Garside Street, Bolton. Mr, Henry Wood is a 
director of the new concern. 

THE extensive engineering works of Yates & Thom, 
Limited, Blackburn, have been seriously damaged by 
fire. The offices, and pattern, moulding and boiler shops 
were saved, but the machine room was _ practically 
gutted. It is hoped to have the main portion of this 
ready for work in a short time. 

Iv has been proposed to hold an international exhibition 
at Manchester within the next eighteen months. A com- 
mittee was recently appointed to consider the matter, and 
the members have presented their report to a public meet- 
ing called by the Lord Mayor. It was suggested that 
some time next year would be a suitable period for the 
exhibition, 

A pemTion of Barry, Henry & Company, Limited, for 
the compulsory winding up of H. A. Harvey & Company, 
Limited, engineers, Norfolk House, Laurence Pountney 
Hill, E.C., has been granted, notwithstanding an appli- 
cation by the company, supported by the debenture 
holders, that it should stand over pending arrangements 
tor dealing with the property. 

Mr. O. Heecer, 432, Mansion House Chambers, Queen 
Victoria Street, London, E.C., has been appointed Lon- 
don export agent for the Soc. Anon des Laminoirs, 
Hauts-Fourneaux, Forges, Fonderies et Usines de la 
Providence, Marchienne-au- Pont, Belgium, makers of 
bars, angles, joists, etc. The company are one of the 
constituents of the Belgian Steel Syndicate. 


Tue BrrmincHam Brancu or THE British FounpRy- 
mMEN’s AssoctaTion had its first annual picnic on Satur- 
day, June 7, when a party of about 70, including lady 
friends, visited Stourport and Worcester. The visitors 
travelled by rail to Stourport, and thence by steamer 
down the Severn to Worcester. The river trip, 12 miles 
each way, was exceedingly enjoyable, being favoured by 
perfect weather. 

At the adjourned meeting of the creditors of Mr. F. 
W. ‘Tannett-Walker and Mr. A. Tannett-Walker, 
directors of Tannett-Walker & Company, Limited, 
Leeds, at the offices of the Leeds Official Re- 
ceiver, composition schemes were submitted on behalf 
of the debtors, but after lengthy discussion the Official 
Receiver said he would probably have to report against 
the schemes, as being indefinite and inconclusive. 

Tue partnership heretofore subsisting between Messrs. 
W. Burgoine and A, Burgoine, carrying on business as 
engineers and millwrights at Croft Street Foundry, Bury, 
Lancashire, in the name of John Burgoine & Sons, has 
been dissolved by the retirement therefrom of Mr. A. 
Burgoine. The business of the late partnership has been 
converted by Mr. W. Burgoine, the continuing partner, 
into a limited company, under the name of John Burgoine 
& Sons, Limited. 

Tue Great Eastern Rattway Company have for- 
warded a copy of the new edition of their handbook, 
“On the East Coast,’’ which can be obtained free from 
the Superintendent of the Line, Liverpool Street Station, 
London, E.C. In this publication prominence has been 
given to some less-known district in East Anglia, and to 
the country between the Cromer and Hunstanton Coast 
and the Norfolk Broads. The illustrations in colours are 











a special feature of what should prove a very interesting 
guide to hcliday-makers 

Aw interesting demonstration has been given in the 
laboratories of Jonas & Colver, Limited, Sheffield, on 
the possibility of showing in cinematograph form the 
crystalline changes that take place during the pulling 
of a test piece in the testing machine. The new system 
of testing was the invention of Mr. B. W. Winder, and 
consists of a specially-constructed testing machine, to 
which a miscroscope is fixed, connected with a camera, so 
that not only can the whole of the changes that take 
place be noted, but photographs can be taken any time 
during the process. The microscope, which is a speci- 
ally constructed one, however, can easily be affixed to 
any ordinary testing machine. The specially constructed 
testing machine has been designed by Mr. Winder and 
Mr. Walter Burgan (Messrs. Jonas & Colver’s engineer), 
and has been made on the firm’s premises. It is worked 
hydraulically, the readings being taken on a pressure 
gauge. The hydraulic power is derived from a new 
system of accumulator. The whole apparatus, including 
the pump, testing machine, and accumulator, are all on 
a small bench, 6 ft. by 3 ft., while the machine is a 
little over 1 ft. long. 

Atrrep Hickman, Limrep, of the Spring Vale Works, 
near Wolverhampton, are at present engaged upon exten- 
sive alterations and additions which will result in con- 
siderably increasing the output of steel, a new open- 
hearth plant having beer. inaugurated and being now 


in regular operation. It consists of a 40-60-tor: 
tilting furnace, which is the first of a range 
it is proposed to erect. The furnace is served 
by a Wellman-Seaver charging machine, a 40-ton 


hot metal crane, and a 75-ton steel casting crane. In 
connection with the steel-making plant a 500-ton mixer 
furnace is being put down, and this will be served by 
Mond producers at present in course of erection. To 
provide for the additional output of slag, and to make 
room for the large mixer furnace, Messrs, Hickman are 
removing their existing slag-grinding plant to another 
site. The slag plant, when completed, will have a grind- 
ing capacity of 1,500 tons per week of Bilston basic phos- 
phate. The new plant is entirely driven by gas-engines 
using blast furnace gas. Another large gas-engine and 
dynamo, to provide the additional power required in the 
works, are being erected in the new power house. The 
engine is of 1,000 h.p., and its installation will give the 
gas-power plant at Messrs. Hickman’s works a capacity 
of 14,000 h.p. A briquetting plant for dealing with fine 
ores is also in course of construction. 


Tue annual general meeting of the British Acetylene 
and Welding Association was held recently, at the 
Westminster Palace Hotel. Mr. Ernest W. Sprott was 
elected president for the ensuing year, Mr. T. G. Allen, 
vice-president, and Mr. H. T. Baker, treasurer. The 
President, in his address, stated that during the twelve 
months the by-laws of the Association had been modi- 
fied with the object of enlarging its scope, and covering 
the welding and metal cutting processes which had, in 
recent years, become so helpful to the acetylene industry. 
Under the auspices of the Association, welding classes 
had been started at the Northern Polytechnic. her and 
evening classes in practical welding were held there 
under a thoroughly competent instructor. It might 
fairly be said that the school had proved successful, and 
it had been found impossible to cope with the demand 
for admission to the evening classes. Profiting by the 
experience gained in connection with the classes at the 
Northern Polytechnic, the Association had adopted a 
method by which they could help in the formation and 
working of such classes in technical schools in Birming- 
ham, Cardiff, Liverpool, Manchester, Leeds, Newcastle, 
Glasgow, etc. It was suggested that each should become 
a local centre, not only for instructing welding students, 
but also for investigation of many interesting points which 
were always cropping up in connection with oxy-acetylene 
welding, and also for reading and discussing papers, un- 
der the auspices of the Association. 

Tue Newcastle and District Branch of the British 
Foundrymen’s Association held their first annual dinner 
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on May 31, when there was a representative gathering, 
under the presidency of Mr. R. Wallis, of Wallsend. 
Though it was only tormed last year, the Branch is in a 
healthy and vigorous condition, with a membership of 85. 
The toast of ‘‘ The Association ’’ was proposed by Mr. E. 
Smith, who said that the organisation existed for the 
mutual benefit of the members. He outlined what was 
being done in the way of educational work—lectures, 
visits to various works, classes at Armstrong College, etc., 
all of which were helping to bridge the gulf between the 
scientific and the practical—to make them scientific as 
well as practical men. Mr. R. Buchanan, the first Pre- 
sident of the Association, responded to the toast. He 
mentioned that the Association’s membership was now 
over a thousand. They were making an impression on the 
engineering world in’ a way they had never done before. 
He had been told by foundry masters that there was a 
difficulty in getting boys for the work. The Council were 
taking this matter up, and intended to submit a scheme 
by which to attract the proper class of lads, and more 
of them. Their ideas ran on educational lines, and when 
the time came for them to promulgate their scheme, 
they would require all the help they could get from the 
Unions on the one hand, and the employers on the other. 
It was obvious that if there was to be a dearth of skilled 
workmen in the foundries, there would also be a crisis in 
the engineering trade generally. Mr, J. Weir (Vice- 
Ckairman) proposed ‘‘ The Visitors,” and response was 
made by Professor Louis, of Armstrong College. He 
emphasised the necessity of keeping the scientific side of 
their work before them. Referring to the course of 
lectures at Armstrong College, he said that anything they 
could do there to help iron founders would be gladly done. 
The President of the Branch (Mr. R. Wallis) was after- 
wards toasted, and in reply referred to the able services 
of the Branch Hon. Secretary, Mr. H, A. J. Rang. 

Tue third provincial meeting of the British Engineers’ 
Association has been held at Newcastle to introduce 
Capt. T. C. Fitzhugh, M.V.O., the newly-appointed 
Commissioner of the Association in China, to members 
and prospective members. Mr. Clarence Smith, who 
presided, said the Association was formed little more 
than a year ago to try to protect British engineering 
interests in various parts of the globe. They had com- 
menced with China, because they believed it would be 
one of the largest markets in the world, but they hoped 
to extend the scope of their operations to other parts. 
They had to realise that Germany and America had 
already organised to secure as much of the work as they 
could. Sir Benjamin Browne, in welcoming the visitors, 
expressed his appreciation of the value of the Association, 
but remarked that the iron and steel work required in 
China would provide work for this country as well as 
the U.S.A. and Germany if each got its fair share. In 
the words of one of the greatest steel-makers in this 
country, only one-tenth of the human race had so far 
been taught to use iron and steel. If another tenth were 
taught to use it, the existing plants of the world could 
not meet the demand. Mr. W. H. Dixon, of Hadfield’s, 
Limited, said that, individual efforts to get Chinese work 
were expensive and unsatisfactory, but an organisation 
which could speak authoritatively for the trade of the 
country could do much better. There were already de- 
mands in China for better roads, tramways; and elec- 
trical machinery, and more miles of railway had been 
constructed in China in the last five years than in the 
test of the world. Capt. FitzHugh, dealing with the 
situation in China, said the Young China party were 
largely imbued with American ideas, while the Germans 
had for years spent money to press their interests in 
China. In addition to these two nations, others exerted 
a system of co-operation by insisting that contracts paid 
for by loans shall go to the country providing the loan. 
The British Engineers’ Association had now been officially 
recognised by the Foreign Office, and lists of its mem- 
bers would be in the hands of every Consul in China. 
For the Association to be of use, it must become a 
national Association, and membership of it would save 
hundreds of pounds a year in the maintenance of special 
representatives in China. A similar meeting has also 
been held at Birmingham. 

@ 2 





Deaths. 


Tme death is announced of Mr. J. Rothwell, iron- 
founder, of Church, near Accrington, aged 38 years. 

Mr. D. Taytor, a director of the Glossop Ironworks 
Company, Limited, Surrey Street, Glossop, died recently 
at the age of 70 years. 

Tue death is reported of Mr. Wm. Walkington, engi- 
neer, of the St. Alban’s Works, 34, Cowper Mount, 
Leeds, at the age of 77 years. 

Mr. H. Hatt, a director of John Hall & Son (Old- 
ham), Limited, Union Ironworks, Crossbank Street, Old- 
ham, has died at the age of 44 years. 

Mr. Jonn H,. Lipsroneg, engineer and iron and brass- 
founder, of the Kingsbridge Ironworks, Duke Street, 
Kingsbridge, Devon, died recently, at the age of 82 
years. 

Mr. J. G. Frecexen, senior partner in the firm 
known as the Bedford Engineering Company, Hough- 
ton Road, Bedford, died recently at the age of 62 
years. 

Tue death is reported of Mr. J. Mitchell, proprietor 
of the business of John Mitchell & Company, makers 
ef engineers’ tools, Godley Ironworks, Godley Road, 
at the age of 70 years. 

Tue death has occurred of Mr. W. Truswell, head 
of Messrs. Wm. Truswell & Son, ironfounders, of the 
Durham Foundry, Harleston Street, East Carlisle Street, 
Sheffield, at the age of 75 years. 

Mr. H. Ganverton, proprietor of the business of 
Shutt & Ganderton, malleable ironfounders, 138, Suf- 
folk Street, Birmingham, has died at the age of 89 years. 
The business will be continued by his son, Mr. T, H. 
Ganderton, 

Mr. J. T. Coxitns, son of the late Mr. James Collins, 
who founded the business of James Collins, brassfounder, 
Cumberland Street, Birmingham, and 20, Bartlett’s 
Buildings, Holborn Circus, London, E.C., died recently, 
aged 86 years. 

Tue death is announced of Mr. L. Levy, a partner in 
Messrs. George Cohen, Sons & Company, old-iron mer- 
chants, of the River Lea Ironworks, Canning Town, and 
600, Commercial Road, London, E.C. The deceased 
gentleman was also associated with the Shipbreaking Com- 
pany, Limited and the South Wales Metals Company. 
Limited. 

Tue death occurred on 
Wadham, at his residence, 
Barrow-in-Furness, at the advanced age of 85 
years, Mr. Wadham was closely associated with 
the early history of Barrow, and together with the 
late Sir James Ramsden, the late Mr. H. W. Schneider, 
and the late Mr. J. T. Smith, iron masters, had much 
to do with the opening up of the iron and steel industry 
in Barrow. He was connected with the Barrow Hema- 
tite Steel ompany, Limited, for many years, and for 
some years was one of the directors. He was also a 
director of the North Lonsdale Iron and Steel Company, 
‘Limited, and was also connected in its early days with 
the Barrow Steel Castings Company. 

Tue death has occurred, at the age of 79 years, of Lord 
Rendel, who was well-known as Mr. Stuart Rendel. 
Born on July 2, 1834, Lord Rendel was the son of an 
eminent engineer, and himself became interested in en- 
gineering, and joined the board of Sir W. G. Armstrong 
Whitworth & Company, Limited. As a member of the 
Armstrong & Whitworth Committee, which sat from 1861 
to 1863, he witnessed one of the most exhaustive series 
of experiments in artillery practice on record. Lord 
Rendel’s father was an engineer of great eminence, the 
constructor, among many other works, of the harbours of 
Portland and Holyhead. He was brought up, as it were, 
in an atmosphere of engineering. From an early age he 
was acquainted with Lord Armstrong. It was Mr. Ren- 
del, senior’s, encouragement which led Lord Armstrong— 
then Mr, William Armstrong—to persevere in his artil- 
lery inventions, and to start works for the purpose of 
putting them in concrete form. Lord Rendel’s elder 


June 10 of Mr. Edward 
** Millwood,”’ near 
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brother was associated with Lord Armstrong in this en- 
terprise while Lord Rende] was still at Oxford. When, 
therefore, Lord Rendel had left the University, and 
Lord Armstrong had completed his inventions, the 
two Rendels joined Lord Armstrong in starting the works 
at Elswick on a very extended plan. For many years 
Lord Rendel managed the interests of the firm in London, 
and acted as its representative. In 1880 he retired alto- 
gether from the partnership; but when the undertaking 
was transformed into a limited company, in 1883, under 
the name of Sir William’G. Armstrong & Company, he 
re-entered it as a director, subsequently becoming vice- 
chairman ot the concern. 








Personal. 


Mr. J. A. Richarps has been elected managing director 
of the Summerford Iron Company, Limited, of Falkirk. 

Tue late Mr. T. Ramsay, of Messrs. Ramsay Bros., 
engineers and iron founders, Whitehaven, left estate 
valued at £4,998 gross. 

THe gross value of the estate of the late Mr. F. 
Foster, of Messrs, Foster Bros. & Company, Hope 
Foundry, Preston, is £12,775. 

Mr. A. A. Benner, secretary to Ransomes & Rapier, 
Limited, Waterside Works, Ipswich, has retired after 44 
years’ service with the company. 

Tue late Mr. C. W. Lyon, head of the firm of Messrs. 
C W. Lyon & Company, engineers, of Thornhill Lees, 
Dewsbury, left estate valued at £10,003 gross. 

Mr. W. B. H. Drayson has resigned his seat on the 
board of J. Tylor & Sons, Limited, but the directors 
do not propose to fill the vacancy for the present. 

Tue late Mr. C, P. Kinnell, chairman of C. P. Kinnell 
& Company, Limited, engineers and ironfounders, left 
estate valued at £28,198 gross, with net  personalty 
£25,472. 

Mr. R. James, engineering instructor at the Batter- 
sea Polytechnic, has been appointed senior lecturer in 
mechanical engineering at the South Wales and Mon- 
mouthshire School of Mines at Treforest. 

Tue late Mr. E. J. W. Teale, of 8, Calthorpe Road, 
Edgbaston, Birmingham, general manager for James Cart- 
land & Sous, Limited, brassfounders, of which firm he 
was also a director, left estate valued at £3,066 gross, 
with net personalty £2,660. 

Mr. Epcar A. Newton, of the Nine Locks Iron 
Works, Brierley Hill, and the London Ironworks, Smeth- 
wick, and Mr. Derry, Junr., Colmore Row, 
Birmingham, have joined the board of the Standard Nut 
and Bolt Company, Limited, Darlaston. 


Mr. Wuarton, of the Shelton Iron, Steel and Coal 
Company, Limited, Stoke on-Trent, has been appointed 
manager of the blast furnace and steel works department 
of the Jarrow works of Palmers Shipbuilding and Iron 
Company, Limited, in succession to Mr. Fleming. 

Mr. O. Storr, departmental manager at the works 
of the Alldays & Onions Pneumatic Engineering Com- 
pany, Limited, of Smallheath, Birmingham, has been 
elected managing director of Oswald Stott, Limited, 
engineers, Ruskin Chambers, Corporation Street, Bir- 
mingham. 

It is felt that the time has now come to recognis? 
Mr. Andrew Carnegie’s work in a worthy manner, and 
to give effect to this desire a committee has been formed. 
The committee has decided that the memorial shall take 
the form of a statue, to be placed in the Palace of 
Peace, at the Hague. It is desired to carry out the pro- 
ject as soon as possible, and the committee are now 
seeking to raise a fund for that purpose. The committee 
includes Sir Swire Smith (vice-chairman) ; the Right Hon. 
Sir William Mather, Mr. F. Maddison (Hon. Secretary) ; 
Mr. J. Allen, the Right Hon. Thomas Burt, M.P., Mr. 
Arthur Cooper, Sir Robert Hadfield, Mr. J. E. Har- 
greaves, and Lord Weardale. 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS, 


THE Cupola. 
7 Evans’s Rapid. 


Foundries Completely Furnished. 











EVANS’S NEW CUPOLETTE 
For Emergency Work. 


J EVANS &€ 
MAKERS 
ANCHESTER 


James Evans & Co., 


Britannia Works, 
Blackfriars, 
MANCHESTER. 


Telegrams: ‘‘LADLES, MANCHESTER.” 
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New Companies. 


Rotary ENGIneernitnG Company, 
£3,000 in £1 shares. 

WILLESDEN FounpDRY 
Limitep.—Capital £6,000 in £1 shares. 

Wirp Brorners, Limrren.—Capital £3,000 
shares, to carry on the business of engineers. 

seaTson & Company, Limiren.—Capital £3,000 in £1 
shares, to carry on the business of engineers. 

Rentance (Covenrry), Limrren.—Capital £5,000 in £1 
shares, to carry on the business of metal founders. 

Joun Bureotrne & Sons, Limiren.—Capital £3,000 
in £1 shares, to carry on the business of engineers. 

J. T. Rornweti & Company, Liuiren.—Capital £2,000 
in £1 shares, to carry on the business of boilermakers. 

Priest & Morxiinecs, Lrurrep.—Capital £2,000 in £1 
shares. Registered office: Avondale Ironworks, Nethan 
Road, Bristol. 

TRUEMAN 
£1,000 in £1. shares. 
Street, Liverpool. 

LANCASHTRE Brass Founpers LiMitep. 
£5,000 in £1 shares. Registered office : 
River Street, Blackburn. 

James Fryer, Limtren.—Capital £15,000 in £10 shares, 
to carry on the business of engineers. Registered office : 
Aubrey Street, Hereford. 

CuretHam & Hitz, Liuirep.—Capital £7,000 
shares, to carry on the business of engineers. 
office; Sun Foundry, City Road, Derby. 

Preston ENGINEERING Company. Limtrep.—Canital 
£1,000 in £1 shares. Registered offices: Charing Cross 
Chambers, Duke Street, Adelphi, London, W.C. 

Bryant AND Stenner, Limitep.—Capital £1,000 in 950 
ordinary shares of £1 each and 1.000 deferred shares of 
Is., to carry on the business of brass founders. 

Garrett Hartritey & Company, Limirerep.—Capital 
£1,500 in £1 shares, to carry on the business of engineers, 
Registered office: Morena Street Works, Catford, S.E. 

W. S. Mawnvractvurtnc Company, Limtrep.—Capital 
£1,000 in £1 shares. to carry on the business of engi- 
neers. Registered office: 15, Summer Road, Birming 
ham. 

W. N. Berry & Company, Limtrep.—Capital £1,000 
in £1 shares, to carry on the business of engineers. 
Registered office, 32, Queen Street, Albert Square, Man- 
chester. 

8. H. Monpen & Company, Liurrep.—Capital £5,000 
in £1 shares. to carry on the business of engineei's’ stores 
merchants. Registered office: 11, Tothill Street, Weest- 
minster 

M. Woxrre & Company, Limrren.—Capital £1,000 in 
£1 shares, to carry on the business of engineers. Regis- 
tered office: 174 and 176, Great Portland Street, 
London, W. 

Warwick Stores, Liurrep.—Capital £5,000 in £1 
shares (‘2,000 preference), to carry on the business of 
kitchener manufacturers, etc. Registered office: 33, 
Chancery Lane, W.C. 

Cyctops Founpry AND PATTERNMAKING 
Lrutrep.—Capital £25,000 in £10 shares, to carry on 
the foundry and iron works known as the Cyclops 
Foundry, formerly carried on by James M’Ewan & Sons, 
Limited, Glasgow. 

Britannia Tuse Company, Lrutrep.—Capital £100,000 
in £1 shares, to take over the business of tube manufac- 
turers, carried on by H. Huggins and F. Huggins, at 
the Britannia Tube Works. Glover Street, Birmingham, 
as William Huggins and Sons. 

G. P. Wrxcotr, Lruirep.—Capital £15,006 in £1 
shares, to take over the business carried on by G. P. 
Wincott, at 180, Attercliffe Road, Sheffield. and to carry 
on the business of engineers, furnace builders, 
founders, smiths, smelters, coalmasters, 
manufacturers, etc. 

Benton Brotners, Liuirep.—Capital £10,000 in £1 
shares (5,000 preference), to take over the business of a 
German silver and brassfounder, carried on by A, Benton 


Liu1tep.—Capital 
AND ENGINEERING CoMPANY, 


in £1 


ENGINEERING SUPPLIEs, 


Liirep.—Capital 
Registered 


office: 8, Victoria 


—Capital 
Audley Works, 


in £1 
Registered 


CoMPANY, 


iron. 
patent fuel 
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at Rodley Lane Foundry, Sheffield, as Benton Brothers. 
The first directors are A. Benton, sen. (chairman and 
geverning director), T. Benton, and A. Benton, jun. 
Registered office: 15, Rodley Lane, Sheffield. 








F.T.J. Bookshelf. 


Liquid Steel 


By David Carnegie and Sidney C. Gladwyn. Lon- 
don: Longmans, Green & Company, 39, Paternoster 
Row, E.C. 

The complex considerations which enter into the 
manufacture of iron and steel products to-day, the 
various distinct processes and their own variations, 
all tend to render the treatment of the subject in 
text books a very difficult matter. Most authors 
hitherto, largely by reason of the extensive field in- 
volved, have been content to give simply concise 
(though often instructive) surveys of the different 
processes. In a few cases considerable attention has 
heen given to the technical and chemical details of 
the processes, but the economic side of the manufac- 
ture of steel has been largely neglected. This has 
heen partly the result of the lack of definite data and 
the great difficulty of making accurate comparisons. 
In the book before us, however, the authors have 
circumscribed the range covered by their work, but 
have compensated by giving much fuller particulars 
within that range. In this respect we might say the 
hook stands alone. We do not hesitate to affirm that 
it will prove extremely valuable to the steel maker, 
and will, moreover, meet with keen appreciation from 
all who have intimate connection with the manufac- 
ture of steel. To some extent:the authors follow the 
procedure usual in text books of this character, and, 
starting after the pig-iron is made, consider all pro- 
cesses for manufacturing steel and the appliances used 
in connection therewith. They do not, however, deal 
with the further handling of steel after it is tapped 
from the furnace The authors have therefore taken 
only one section of the industry—and a very impor- 
tant section—as their subject. The book is divided 
into five parts, the first dealing with the crucible 
process, the second with the Bessemer process, the 
third with the open-hearth process, the fourth with 
the electric processes, and the fifth with costs and 
labour. The illustrations call for a word of commen- 
dation, for they have apparently all been specially 
prepared for the werk. There are some 252 illustra- 
tions of this character, most of them being line draw- 
ings. The method of the authors is first to describe 
the process with appliances and plant used therefor. 
then to consider the cost of the plant required for 
given outputs, and finally, to deal with the costs of 
manufacture. No one has yet, so far as we are 
aware, had the temerity to deal with costs on any- 
thing like the same scale as the authors. The fact is 
that costs vary so much in different works and in 
different localities that it is very difficult to state 
figures which can be accurately applied to the in- 
dustry as a whole. Nevertheless, the authors have 
managed to collect a vast amount of useful infor- 
mation which will be of very great value indeed to 
steel makers. No doubt, so far as costs are concerned, 
the authors will come in for a good deal of criticism. 
hut it must be remembered that the difficulties of 
dealing with costs are great. and we may unhesitat- 
ingly affirm that this difficult part of the subject has, 
on‘the whole, been dealt with in a manner which is 
very worthy of commendation. A book of this class 
is sure to take a permanent position amongst our 
reference works on steel, and as such it will undoub- 
tedly prove invaluable, 
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AS SUPPLIED TO THE BRITISH ADMIRALTY DOCKYARDS. 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.” 
Coppee Foundry Coke. carefully selected, and despatched 


in sheeted wagons, 


From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find 
we get sounder and cleaner castings, more free from blowholes and other 
defects, than we formerly did. 


From BOW, McLACHLAN & CO. Ltd., (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 
We have yours of 4th inst., and in reply have pleasure in stating that 
we have been using your Foundry Coke for several years for special purposes 
with highly satisfactory results. 


Copy of an actual test made by one of the principal Railway Companies as to its efficacy, the 
original of which can be produced for inspection if necessary :— 

PERCENTAGE OF | 

COKE USED. | METAL USED | 





DESCRIPTION | a ___ | Pressure of Time Average 
OF COKE ) | Blast in Cupolasin | Metal Melted 
Total Metal For For Including Excluding Inches, Blast, per hour. 
meited Lighting Melting Lighting. Lighting. | 
down. up coke. Coke 








—|——_—_— ——_ ——| —— = ‘ | 
cwr. LB .BS | INCHES. 
} 








} 
| 
| 
ELDER’S | | 64 





Elder’s Collieries, Ltd., Cardiff. 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :— 
End June, 1913.| End June, 1912. 


Iron—Sootch pig warrants 
ton 


METALS. 











*65/- *62/9 
—Middlesbro’ warrants ... ton | . | Sapte 56, 114 
W.C. M/nos Bessemer ... ton 81.6 | ms 73/6 
—Stock, Middlesbrough ...tons 218,682 | . 314,664 
Copper—Chili bars GMB + ‘3 
ton .. £63 12 6 £78 76 
—Stock, Europe and afloat 
COMB ces cereeevee — anew « _ 
Tin—English ingote oie ND | cane BEE 1D 1x £212 0 0 
—Straits ‘ol on .. ton . £198 00) ...... £208 50 
—Stock, London, Holland, | 
U.S.A., and afloat ... tons voaee = ; a 
Lead—English pig cee COED | coe cesses £20 15 0 £18 76 
Speiter— Ord. Silesian ... ton . £21 00] £25 17 6 
Quicksilver (75lb)... bottle | ........ £7 10 0 | ........ ... £8 00 
Antimony—Regulus ... ton | £3110 0 £32 0 0/)£27 0 0 £28 00 
Aluminium —Ingot -. ton | £88 0 0 £900 0 | ... £80 00 
*Settlement price. 
CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for castings :— 
£s. d. £s. da. 
Columns (plain) 7 7 6 to 712 6 
Pipes, 14 to 24 in. ... me a . 612 6 to 7 0 0 
* 3 to 4 in. ... me se ao &69 Oe 2 3 
a 5 to8 in. ... ae om an CBee nres Ss 
oo we tow@ia. .. ses in - 6 2 6 to _ 
» 18 to2in, ... ie an « 6 3 6 to _ 
Chairs ... on wo ies - £14 0 to 415 0 
Floor plates (open sand) ... 310 0 to 312 6 


Scrap. 

The quotations for scrap, subject to market fluctua- 
tions, are as follows : Heavy wrought (mixed), £2 17s. 6d.; 
light wrought, £1 5s. Sd. ; heavy cast, £3 3s. 6d. ; all per 
ton, f.o.b., London. Copper (clean), £60 10s.0d.; brass 
(clean), £43 Os. Od.; lead (usual draft), £19 Os. Od.; 
Zinc, £17 10s.0d.; all per tondelivered merchant’s yards. 
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Engineering Company’s Capital. 

Their Lordships of the First Division of the Court of Ses- 
sion at Edinburgh have had presented to them a petition 
by Alexander Turnbull & Company, Limitéd, engineers 
and valve makers, St. Mungo Works, Bishopbriggs, Glas- 
gow, praying for confirmation of the proposed reduction 
of the capital to £31,250, by cancelling paid-up capital 
which has been lost or is unrepresented by ‘alleibe 
assets to the extent of 12s. 6d. per share on each of 
the 27,000 ordinary shares which have been subscribed 
for and fully paid-up, and by reducing the nominal 
amount of the remaining 3,000 ordinary shares which 
have not been issued also to 7s. 6d. each. Their Lord- 
ships have ordered intimation and advertisement of the 
petition. 








THe Shropshire Union Railways and Canal Company 
have issued official notice of an increase in tolls. Where 
the present rate does not exceed Is. the increase is to 
be $d., and not exceeding 3s. ld. one penny. For every 
additional 2s. id. in the present rate ld. extra is to be 
charged, the increase being therefore 4 per cent. Several 
exceptions are, however, made to the rule, for traffic be- 
tween Birmingham and the Black Country and Manches- 
ter, Liverpool, and Birkenhead. Thus bedsteads will be 
rated ls.- 8d. higher per ton, which on the present rate 
of 25s. is equal to 9 per cent. The rate for iron and 
steel in Class C carried between the Midlands and Liver- 
pool will be advanced 6d. per ton. The new rates come 
into force on July 1 next. 


Tue shareholders of the Deptford Engineering Com- 
pany, Limited, will meet at 4, Southampton Row, Lon- 
don, W.C., on July 11, for the purpose of considering 
the liquidator’s accounts, showing the manner in which 
the winding-up has been conducted and the property of 
the Company disposed of. 














THE IRON 


BLOFIL 


CEMENT 


(Quick or slow setting grades) 
is 


THE CHEAPEST AND MOST RELIABLE 


Unaffected by Oil, 


for all purposes. 


Steam, or Water. 





Sole Manufacturers— . 


ROU Dp 


Telegrams— 
“ Ther pinene,” Hull, 





EUL..xX.. 


& OWEN, 


(DEPT. 1) P 


Telephone~ 
National 1223. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, siiiaa 
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Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GUAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 





These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour. ' 

The following testimonial explains itself :— 

*‘ Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 

Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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Exhibition of 
Foundry Plant. 
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The above reproduction of a photograph shows a portion of our Show Rooms, where 

a complete Installation of Hand and Power Moulding Machines, Core Making Machines 

and Ovens, Sand Preparing Machines, and a complete Sand Blast Equipment can 
be seen in operation. , 


Call and see the new Electric Moulding Machine. The most 
efficient machine ever designed ! ! 


THE LONDON EMERY WORKS Co., Park Works, 


TOTTENHAM, LONDON, N. 


Nearest Passenger Station, Park, G.E.R. Telephone: Tottenham, 158. 
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ees wi NAME. ADDRESS. TELEGRAPHIC ADDRESS | TELEPHONE nO. 
391 | PEER 7 a .| Craigs Court House, Charing Cross.8.W. Pr anspark, London ‘ call 4562 Cc ity (2 lines) 
396 | Alldays & ou, Ltd. .| Birmingham , ce ae ..| Alldays, Birmingham ..| 28 Victoria 
390 | Braby, F. ‘o., Ltd. os ..| Petershill Road, Glasgow ; Braby, Glasgow .. an — 
401 Bradley, r Py is & Sons, Ltd _.| Darlaston , on ..| Bradley, Darlaston saat -— 
496 | Britannia Foundry Co. 7 ..| Coventry .. : -| Stoves, Coventry | 251 
395 | British Aluminium Co.; Ltd. sii 508, Queen Victoria Street, S.E. .| Cryolite, London 4315 London Wall 
394 Buckley, & Taylor Ltd. F ..| Castle Tron Works, Oldham ..| Engines, Oldham Oldham No. 8 
388 | Cumming, William, 4 £ ‘o. Ltd. ..| Maryhill, Glasgow ..| Prudence, Glasgow P.O .M. 25 
C. ii. Dempster, R. & J., a <" Oldham Road. Mane hester ..| Serubber, Manchester —_ 
387 | Davies, T.. & Son ZA ..| West Gorton, Manchester ool Tuyere, Manchester 70 Openshaw 
391 | Derby Boiler Co., Ltd. a Derby in we .| Welded, Derby 100 Derby 
489 | Purrans, Jas.. & Son: ..| Penistone, ‘nr. Sheffield .. -| Durrans, Penistone — 
C. ii. | Dyson, J. & j. ..| Sheffield us aa .| Dyson’s, Stannington 702 Sheffield 
. “4 Elders’ Collieries, Ltd. ..| Cardiff Elder, Maesteg ; 10 
405, 
“ _ f Evans, J., & Co. | Manchester Ladles, Manchester 2297 
Hi) J 
392 | Everitt & Co. ++ 40, Chapel Street, Liverpool Persistent, Liverpool 1134 Central (3 
lines 
495 | Frodair Tron v3 Steet Co., Ltd. | 5, Fenchurch Street, E.C. Frodair, London Je 
401 | Fyfe, J. R. ..| Shipley, Yorks. -| Brick, Shipley 59 Shipley 
396 | Gibbs & Gon 2, Spring Bank, Ww aterloo, Liverpool é — — 
385 | Goldendale Iron Co., Ltd. ‘| Tunstall, Stoke-on-Trent --| Goldendale, Tunstall, Staffs —_— 
402 | Green, Geo. & Co. : .| Cooke Street, Keighley .. -| Cupola, Keighley Keighley 518 
388 | Hawkins, W. T. & Co .| Huddersfield ee -| Hawkins & Co., Huddersfield 993 
388 | Hall, John, & Co (Stourbridge), Ltd. .| Fire Clay Works, Stourbridge -| Hall, Stourbridge is 5 Stourbridge 
392 | Hislop, R. & G. ..| Paisley wd -| Gas, Paisley 331 Paisley — 
390 | I. & 8. Compounds Mfg. Co. ‘*| 125, Milton ‘Street. Glasgow of - -— 
Ci. v. | Jackman, J. W.. & Co. - ..| Caxton House, 5.W. -| Molders, London... .-| 30 Victoria 
398 Keith. James & Blac kman, Co.. Ltd. ..| 27; Farringdon Avenue, London --| James Keith, London ..| 6194 H’lb’rn(4lines) 
392 | Kenyon, Edgar ; :"| 5, Carr St., Blackfriars St., Manchester) Ken, Manchester... ..| City 2009 
388 | King, Bros. (Stourbridge), Ltd. a Stourbridge --| King Bros., Stourbridge “ol _ 
398 | Korting, A. ..| Formpuder-W erke, Be rlin-Siidende, | — — 
398 Korting, A., & Co., G.m.b.H." .| Berlin, Steglitzerstrasse 24 P i — —_ 
490 | London Emery Works, Co., Ltd ..| Park, Tottenham ++] Naxium, London .. 99 Tottenham 
386, 494 Lowood, J. Grayson, & Co., Ltd. ..| Deepear, nr. Sheffield .. --| Loweood, nr. Sheffield 18 Stocksbridge 
402 Major om & Co., Ltd.. ..| 213, Deansgate, Manchester ° ‘| = 5008 Central 
393 | Marshall, H. & Co. .| Leeds --| Specialty, Leeds 1909 Leeds 
495 | Mee Billing # Partners, Ltd. ia 37, Lime Street, Ex » vel — _ 
401 | Metalline Cement Co. 7 112, Bath Street, A Adhesive, Glasgow .. 201Y2 Douglas 
397 | McLain’s System ..| 710, Goldsmith Bldg, Milwaukee, US. A. — — 
391 | MeNeil, Chas. . € Kinning Park, Glasgow .. --| McNeil, Glasgow X 155 
403 | Murphy, Stedman & Co. >. Ltd. ..| 180, Gray’s Inn Road, London, W.C. — 4628 Holborn 
396 | Naish & Croft .. .:| 141, Whitehead meee, Aston Manor | Natrecord, London .. 918 Hop 
401 | Olsen, William ..| Cogan Street, . --| Wm. Olsen, Hull 599 Y.I. 
389 | Phillips. J. W. & C. - ..| 23, College Hill, "EC. -+| Colloquial, London 10112 Central 
492 | Piftin, Ltd. én .| 2, Fen Court, Fenchure h ‘Street, E.C.. he Russesco, London 11233 Central 
C iii. Plasti-Kion Co., The . te "| Caxton House, 8.W. ‘ : : ea 
388 | Rapid Magnetting Machine Co., Ltd. .| 18, The Crescent, Birmingham Borings, Birmingham Central 1342 
402 | Rowlands, T. & C., Ltd. ifs .| PalmTree Works, Staniforth Rd. Sheffie 1d — 1223 Nat. 
488 | Rudd & Owen. .| Hull Therpinene, Hull = 
392 | Silent Machine Go. .| Albion W orks, Savile St., Sheffield Forward, Sheffield .. _— 
895 | Spermolin Core Co. . .| George Square, Halifax .. . Spermolin, Halifax 397 Halifax 
401 Siegen- Lothringer Werke .| Giesweid 6i Westf., Germany a yey 
491 | Standard Sand Co., Ltd. .| Mansfield . Standard Sand Co., Mansfield 201 Mansfield 
- | Steel Workers, Ltd. .| Charles Henry Street, Birmingham a ie 
395 | Stewart, D., & Co., Ltd. London Road Iron Works, Glasgow Stewart, Glasgow 71 P.O. Bridgton & 
oe 3243 Bridgton (N) 
C. iii. | Tilghman’s Patent Sand Blast Co., Ltd. ..| ~ ath, nr. Manchester -| Tilghmans, Altrincham 14 
494 | Time, Ltd. | Dove Street, W. .| Temprecor, London 5136 Mayfair 
404 | Thwaites Bros., Ltd. a Bradford a ; Thwaite., Bradford. . 345943460 Br’df’rd 
493 | Universal System of Machine - Moulding & } F 
Machinery Co., Lt¢ .| 97, Queen Victoria Street, E.( 3 . —_ 
399 | Walker, I. & I. ..| Rotherham ow - Nat. 33. 
892, 402 | Walton & Co. .. aa ati ..| 53, Newton Street, Birmingham -| “ Walco,” Birmingham Central 3305 
496 | Whittaker, W., & Sons, Ltd. $ ‘| Oldham .. ee ..| Whittakers Engineers, Oldham 83 
400 | Wilkinson, Thos., & Co., Ltd. al Middlesbrough | Blacking, Middlesbro’ 419 


















MANSFIELD MOULDING SAND. 
As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &e. 


WRITE STATING CLASS OF WORK TO 





The Standard Sand Co., Ltd., 


Mansfield, NOTTS. 
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METALLIC 
CEMENTS. 





ALUMINIUM CEMENT. 
BRASS CEMENT. 
BRONZE CEMENT. 
DIAMOND CEMENT. 
EAGLE IRON CEMENT. 
EAGLE IRON CEMENT ‘‘ Elastic’’ 

FUSIBLE CEMENT. 
METAL CEMENT. 

PLANISHED CEMENT. 

STEEL CEMENT. 

TERRA FIRMA CEMENT. 


These Cements, which are carefully manufactured from the best materials obtainable, 
have obtained their high reputation for excellence on ** Merit Alone.” 


Sales are increasing every year, and the constant stream of repeat orders, attests their 
increasing popularity among users. 


NOTE.—Satisfaction is guaranteed or money refunded. 


No Aluminium, Brass, Bronze, Iron cr Steel Founder can afford to be without aids 
in the reduction of costs. 


Convince yourselves of the superiority of these Cements by making a trial. 
Used in the largest Foundries and Workshops in the World. 
For further particulars apply to 
JOHN W. BAINBRIDGE, 


(City Office) 2, Fen Court, Fenchurch Street, 
Telephone: 11230 CENTRAL. LONDON, E.C. 
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The UNIVERSAL SYSTEM °f MACHINE MOULDING 


AND MACHINERY CO., Ltd., 
97, Queen Victoria St., 


PH. BONVILLAIN & E. RONCERAY’S London, E C. 
Patents for Moulding Machinery. 











D. F. 4 Moulding Machine. 


This Machine is specially designed for Shallow Work. It enables the 
pouring without boxes (no snap flask arrangement). One man can work 
it and turn out 30 Complete Moulds an hour. 


Many Foundrymen admired its Quick Working at the Agricultural Hall, London. 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 














THE “SIGN-IT ” TIME RECORDER. 


The Cheapest and Most Efficient yet produced. 
Roll Tills, 4d. ch; 3/- per doz. 
£7 : (7 : 0 NETT. ACCESSORIES{ Foro ‘boun, 1/- pr 9/- por doz. 





Unlimited Recording Collusion proof. 


Capacity. 
Undeniable check. 


Every essential part stanc- 


erdised and interchangeablo, Handy and Portable. 


4 
London made and tive Just the machine for your 





thoroughly reliable. Foundry. 





THE ‘“ SIGN-IT * TIME RECORDER. 








SOLE Manufacturers and Patentecs— TIME LIMITED. 


Telephone—5136 Mayfair. : 48, Dover Street, LONDON, W. 


Telegrams—‘‘ Temprecor,” London. 








Telegrams: ‘‘Zacatecas, London ” Telephone 2546 Gerrard 


SUBSCRIPTION ORDER FORM. 


10 THE PUBLISHERS, $ "The Roundry Trade Journal,” 
165, STRAND, LONDON, W.C, 


LEASE enter me as a Subscriber to ‘THE FOUNDRY TRADE JOURNAL” until 
this order is countermanded, for which is enclosed 7s. 6d. in payment of One 
Year’s Subscription. 


Cut this out please. 
-osvoltd ano sfq3 3ng 




































THE FOUNDRY 


AND WANTED. 











SITUATIONS VACANT 








OUNDRY EQUIPMENT — Wanted, REPRE- 

SENTATIVES to push well-known Proprietary 

Core and Sand Binder. Generous commission basis offered. 

—Address ‘‘ Z.K. 153,” ¢/o DEACON’s, Leadenhall Street, 
London, E.C. 













OUNG Man, 12 years as a practical Foundryman, 
and one year’s experience asa Traveller, desires 
position as Midland Counties REPRESENTATIVE for a 
Firm of Foundry Requisite Manufacturers.—Apply Box 
638, Offices of [HE FOUNDRY I'RADE JOURNAL, 165, 
Strand, London, W.C. 














“MART, energetic MAN, with first-class commercial 
S experience and references, holding important post 
wwh Light Castings Founders, desires change.—Address 
Box 640, Oifices of Tae FoUNDRY TRADE JOURNAL, 165, 
Strand, London, W.C. 
















| pong FOREMAN.—Energetic young Man seeks 

change. Green and Dry Sand, Plate and Machine. 
Up-to-date methods, [ron or Brass.—Box 625, Offices of 
THE FouNDRY TRADE JOURNAL, 165, Strand, London, 
W.C. 











Lt fap FOUNDRY MANAGER, to take entire 

charge. Heavy, Light, and Brass Casting Shops, 
and Machine Moulding. Also FOUNDRY FOREMAN 
for Heavy Casting Shop—Apply BLACKSTONE & Co., 
LtTp., Stamford. 























ATTERNMAKER wants situation. General or Con- 

structional Engineering, Pile Screws. 23 years’ 

experience. Manchester or Potteries preferred.—OGDEN, 
439, Darlaston Road, Pleck, Walsall. 
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FOR SALE AND WANTED. 








"T°O EFFECTIVELY PRODUCE SOUND, CLEAN 

CASTINGS, and REDUCE FOUNDRY COSTS, 
use HALL’s PATENT INviINcIBLE SAND MIXER. 
Replaces PAN MILLS, SCREENS, RIDDLES, and 
AUXILIARY PLANT. Foundry Sands prepared at 
LOWEST COST PER TON. To see Machines at work 
apply C. E. V. HALL, Stirling Chambers, Sheffield. 


ADLE.—Six-Ton Geared LADLE, by James Evans 

& Co., in good condition, practically new, for 

SALE, £20.—Apply Box 642, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C, 


JYULLEY CASTINGS.—Required, Several Thousand 

per year, few sizes only, for countershafts,{8 by 4, 

10 by 5, 12 by 6, 18 by 5.—For further particulars apply 
W. B. Haic, GRuBAN & Co., Ltp., Engineers, Oldham. 





TENSILITE 


for (RON and STEEL CASTINGS. 


BRONZITE 


FLUX for NON-FERROUS CASTINGS. 








MEE, BILLING & PARTNERS, Ltd:, 
37, Lime Street, London, EC. 
























14th-28th 





FRODAIR 


will be a leading feature of 


THE FOUNDRY TRADE EXHIBITION 


AT . =. 


THE ROYAL AGRICULTURAL HALL, 


JUNE, 1913. 








THE FRODAIR IRON 











& STEEL 6O., LID. 


is doing everything to make it worth your while to pay their stall a 
visit and their representatives shall be there to discuss any com- 
mercial or technical point. 
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“ BRITANNIA:” 
JAR RAM MOULDING 
MAGHINE 


THE MOST INTERESTING EXHIBIT 
AT THE 


























Foundry Trades Exhibition, 
Agricultural Hall, 
London, N. 





Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 
London Agents: MURPHY, STEDMAN & CO., 180, CRAY’S INN ROAD, W.C. 









































WHITTAKER IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or * size 
from 3 inches to upwards of 20 ft. diameter can be made. 
















The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WoRKS, Q[ DHAM. 







































2. 
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| Blders’ 
| Evans, J., & Co. 


| Simm, M. 


NAME. 





‘Aers whove, Ltd. 
Alldays & Onions, Ltd. 


Braby, F. & Co., Ltd. . 
Bradley, T. & I., & Sons, 
Britannia Foundry Co. 
British Aluminium Co.; 
Buckley, & Taylor Ltd. 


Ltd 
Ltd. 


Crosby, Lockwood & Son .. 
Cumming, William, & Co. Ltd. 
Dempster, R. & J., Ltd. 
Davies, T.. & Son a 
Derby Boiler Co., Ltd. 
Durrans, Jas., & Son- 
Dyson, J. & J. 


Collieries, Ltd. 
Everitt & Co. 


Frodair Iron & Steel Co., Ltd. 


Fyfe, J. R. & 
Goldendale Iron Co., Ltd. 


Hawkins, W. T. & Co 


Hall, John, & Go. (Stourbridge ), Ltd. 

Herbert, Alfred, Ltd. a 

Hislop, R. & G. ine oil 

Keith, James & Blackman, Co., Ltd. 

King, Bros. caer Ltd. ee 

Kitchen & Co. 

| London Emery Works, Co., Lta 

Lowood, J. Grayson, & Co., Ltd. 

Major Robinson & Co., Ltd... 

Mansergh, IT. E. ~~ 

Marshall, H. P., & Co. 

Metalline Cement Co. 

5 | McLain’s System 
McNeil, Chas. . 
| Murphy, Stedman & Co. Ltd. 

Naish & Croft .. 

Olsen, William 

Phillips, Charles D. .. 

Phillips, J. W. & C. J. 

Piftin, Ltd. “se 

Plasti-Kion Co., The .. ny 
. 14d. 


Rapid ees Machine Co. 
Rudd & Owen. ‘ 


& Sons 


Samuelson & Co., Ltd. 
Silent Machine Co. 
Spermolin Core Co. . 
Standard Sand Co., Ltd. 
Stewart, D., & Co., Ltd. 


Tilghman’s Patent Sand Blast Co. 
Thwaites Bros., Ltd. . 

Walker, I. & 1. 

Walton «& Co. .. 

Whittaker, W., & Sons, Ltd. 
Wilkinson, Thos., & Co., Ltd. 


Zschunke, J. Richard, . 


Ltd. 


ADDRESS. 


Craigs © ourt House, Cc haring Cross .5.W. 


Birmingham 


Petershill Road, 
Darlaston 
Coventry .. 
109, Queen Victoria Street, S.E. 
Castle Iron Works, Oldham 


Glasgow 


7, Stationers’ Hall Court, F.C... 
Maryhill, Glasgow ws 


Oldham Road. Manchester 
West Gorton, Manchester 

Derby an 

Penistone, nr. Sheffield . . 

Sheffield 


Cardiff . . 
Manchester - én 
40, Chapel Street, Liverpool 

5, Fenchurch Street, E.C 
Shipley, Yorks 

Tunstall, Stoke-on-Trent 
Huddersfield - 
Fire Clay Works, Stourbridge 
Coventry ° ° 
Paisley 

27; Farringdon Avenue 
Stourbridge . 
Derby ‘* 
Park, Tottenham 
Deepcar, nr. Sheffield 


eis 


213, Deansgate, Manchester 
Wheathill Charcoal Works, Salford 
Leeds 

112, Bath Street, ‘Glasgow 

710. Goldsmith Bldg, Milwaukee,U. Ss. 4] 
Kinning Park, Glasgow . 

180, Grey’s Inn Road, London, 


141, Whitehead Road, 
Cogan Street, Hull 


Newport, Mon. 
23, College Hill, 


Aston Manor 


Fen Court, Feng ws h Street, BC... 


jal House, 8.W. 


8, The Crescent, here: im 


Hull 

4, Nunn’s Lane, 
Banbury .. 
Albion Works, Savile St., 
George Square, Halifax .. 
Mansfield .. 

London Road Iron Works, Glasgow 


Gi anata -on-Tyne 


"Sheffield 


Broadheath, nr. Manchester 
Bradford 
Rotherham 

53, Newton Street, 
Oldham e 
Middlesbrough 


Dresden, 22 Germany 


"B irmingham 


..| MeNeil, Glasgow 
WC. . -| 


TELEGRAPHIC ADDRESS 
Pranspark, London . 
Alldays, Birmingham 


Braby, Glasgow 
Bradley, Darlaston 
Stoves, Coventry 
Cryolite, London 
Engines, Oldham 
Crosby, Lockwood, Cent., London 
Prudence, Glasgow +e 
Scrubber, Manchester 

Tuyere, Manchester. . 

Welded, Derby 

Durrans, Penistone 

Dyson’s, Stannington 


Elder, Maesteg 
Ladies, Manchester 
Persistent, Liverpool 


Frodair, London 
Brick, Shipley 


Goldendale, Tunstall, Staffs 
Hawkins & Co., Huddersfield 
Hall, Stourbridge “a 
Lathe, Coventry 

Gas, Paisley 

James Keith, London 

King Bros., - alae 
Welded, De rby 


Naxium, London. 
Lowood, nr. Sheffield 


Leeds 
Glasgow .. 


Specialty, 
Adhesive, 


Natrecord, London . . 
Wm. Hull 
Machinery, Newport 
Colloquial, London 
Russesco, London .. 


Olsen, 


Borings, Birmingham 
Therpinene, Hull 


Samuelson, Banbury 
Forward, Shettield .. “6 
Spermolin, Halifax .. ae 
Standard Sand Co., Mansfield 
Stewart, Glasgow <n 


Tilghmans, Altrincham 
Thwaites, Bradford. . 


“Walco,” Birmingham .. 
Whittakers Engineers, Oldham 
Blacking, Middlesbro’ 


** Monopolzschunke,”’ 


Dresden 


TELEPHONE NO, 
4: 562 c ity (2 lines) 
28 Victoria 


251 
4315 London Wall 
Oldham No. 8 


44: C oo 
P.O. M. 


70 Openshaw 
100 Derby 


702 Sheffield 

10 

2297 

1134 Central (3 
lines) 


59 Shipley 

| 993 

55 Stourbridge 

526 Coventry 

431 Paisley 

6194 H’lb’rn(4lines) 


100 Derby 

99 Tottenham 
18 Stocksbridge 
5008 Central 


1909 Leeds 
201Y2 Douglas 
X 155 


918 Hop 

599 Y.I. 
10112 Central 
11233 Central 
Central _ 342 
1223 Na 


397 Halifax 

201 Mansfield 

71 P.O. Bridgton 4 
3243 Bridgton (N) 





14 
345943460 Br’df’r 


. .| Central 3305 
A 3 
‘| 419 


‘ 3676 Dresden 





MANSFIELD MOULDING SAND. 
As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &c. 


WRITE STATING CLASS OF WORK TO 





The Standard Sand Co., 


Ltd., 


Mansfield, NOTTS. 
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BOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


Dense with close grey fracture. 


Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
331, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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T. DAVIES & SON, 


Raicway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST, 


Telegrams—* TUYERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Svecialities 


FOUNDRY CUPOLAS& LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS. 








THOROUGHLY RELIABLE. 


London Agents:—-MURPHY, STEDMAN & Co., Ltd., 180, Gray’s Inn Road, W.C. 
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MONEY GAINED FROM USED MOULDING SAND. 


ON WAR OFFICE LIST. A RA PID Eo {psa : obaines, Birminghem.” 


Electro-Magnetic Separator 


RECOVERS THE IRON FROM MOULDER’S SAND AND FURNACE SLAG. 






Magnetic Separators remove Iron from Brass Turnings without waste. 


The RAPID MAGNETTING MACHINE Co., Ltd., of BIRMINGHAM. 


; AWKINS “SkOLZ” IRON CEMENT 
eT Bw Is recognised ‘‘ AS THE VERY BEST 
MADE” forall Foundry Work.—WHY ? 


IMPERI Because it is an actual iron cement and contains THE LARGEST 
SHABLE POSSIBLE percentage of /RON that can be put into any cement 


for foundry use. Its expansion and contraction are the same as 
IRON CEMENT iron, as it contains NO LEAD or any similar material, the corrosion 
e or rusting is also the same as iron, It can be filed up and finished 
giving quite a nice bright surface. 
i USED BY THE LEADING FIRMS ALL OVER THE WORLD. 
Although it has only been on @@ It gives every satisfaction. 








the Market a few months 
* Hawkins Imperishable Iron , : 


Cement” is to-day a_ proved nee ae 

success. 

We claim that it is better than PRICE PRICE 

the best, and we are willing to d d, 

prove this by forwarding a small & : 8 

tin to any responsible firm on PER LB. PER LS. 

unconditional apprcval. In 5 or (0 tb. In 5 or 10 tb 
Air Tight Lever Air Tight Lever 

May we send you particulars Lid Tins. Lid Tins. 


and prices ? 


MANUFACTURED BY 


W ‘ HA W ag At the Foundry Exhibition, firms who had used it and tested 
4 T. KINS & Co., it against all others said“ They had found it THE BEST AND 


MOST SATISFACTORY TO USE 























—— — It is Manufactured at our Works in Manchester, England 

Huddersfield. and we shall be pleased to send lists and particulars upon request. 
AGENTS : 

SCOTLAND—Thom & Deschler, +7. Cadogan Street, Glasgow. MAJOR, ROBIN SON & Co. La. 

PAISLEY & DISTRICT—J. F. S. Adams, 43, Old Sneddon Street, Paisley, Established 1904. 213, Deansgate, 

EDINBURGH—P. A. Mitchell &Co., Ltd., 33, St., Andrew's Square, Edinburgh- MANCHESTER 

NOTTINGHAM & DISTRICT —W. Oldershaw, F.CS., Market Place Phone 5008 Central. ‘ 

ottingham. 








B LACKI NG FOUNDRY STORES 
PLU MBAGO Ports on Best, South and 
“ganeron COAL DUST ee Belts. “°° 
a =... CHAPLETS 

ae , STRAW ROPES 


<a CORE GUM &c. 
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/ CUPOLAS “PRANA™ 


Die-finished Castings 


ARE MATHEMATICALLY ACCURATE 
ARE INTERCHANGEABLE 

ARE DEPENDABLE & ECONOMICAL 
CAN BE REPEATED ad lib 

CAN BE SOLDERED (if required) 

CAN BE NICKELLED, COPPERED, Etc. 
CHEAPEN COST OF PRODUCTION 








Holes, Slots, Teeth, Notches 
cast with uniform accuracy. 
No subsequent machining 
being required. Fine screw 


threads can be easily cut. 





Coarse ones can be cast. 





Send for Illustrated Book giving details to:— 


AERATORS, LIMITED 


(DEP. 106) 
Upper Edmonton, London, N. 











ee sin cecsp ebuild ra 
MoNEIL’s 
ENT UNBREAK 

A TEEL LaDie<® 











Strongest and mrost i 
the market. Ladles to contain 


s6ibs. of metal only weigh about 
. They are made of all 


metallurgical processes. 

can also be made in aluminium. 
List of section and prices On 
application to 


CHAS. McNEIL. 


“ LADLES || “Gee 


DERBY BOILER Co., Ltd., PP . . f 


Cuan also be made in Aluminium. 
DERBY. 
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| FANS AND BLOWERS AND OTHER FOUNDRY 


MACHINERY FOR SALE. 
BARGAINS FOR PROMPT CASH. 


No. - Root’s Blower ** Acme” for 20 smiths’ fires. 
One ditto, with high speed Vertical Engine combined. 
a nergies Roots Blower, 114” discharge. 

*B” Roos Blower by Allda,s, 
vite y —~e Fan, 36” impeller, 19° discharge, also 93” round outlet to 

rit on sai 

Schiele p patent Blast Fan. 
Lloyd s patent Blowing Fan | for 50 Sm ith’s fires. 
New Roots pattern Blower 5” 
Silent Blowing Fans, 82” 8”. and 9” discharge 
- A _ } ~ — yrith drum, 2 p a... and 5 ‘8! outside by 1' 7" wide. 
. iE | Ba i mproved Foundry Core Ovens, portable type and for fixing in wall. 

All kiads of B& ; | 4’ 6" ciameter UNDERGEARED LOAM MILL. with stationary pan. 
Letters for 


Pattern- CHARLES D. PHILLIPS, 
making and By 4 “= EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON. 
Foundries : : = ™ 
supplied ; 
from stock Solid (cast) Brass Letters. : 
at very ad- Be. 
vantageous 

prices. 

















SWIFT — METALLIC — STOPPING 


_British Foundry Cement. 
Walton é O e FOR FILLING UP BLOW HOLES 
§ IN CASIINGS 


IT DRIES IN ‘ONB ‘HOUR: "AN 
IT CAN BE FILED UP IN FROM 
Newton Street, SIX TO TWELVE HOURS 


SAMPLE FREE — TRIAL TIN 1/- 


Birmingham, | || tye sient MACHINE COMPANY, 











SAVILE STREET, SHEFFIELD. 





FERRO-VANADIUM. *« *« * FERRO-TITANIUM. 
SILICO-MANGANESE {Ss/70 s en & 1 %, 2 %, 3 %, Carbon Maximum. 


FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Or. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/09 % Purity. /a Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT . & C 40: CHAPEL ST., LIVERPOOL. 


Telegrams : Telephone No. 11s (3 lines). 

















EFFICIENT ano ECONOMICAL’ HEATING oF FOUNDRY STOVES, 
. « + ANNEALING OVENS, FURNACES, &. . 


R. & G HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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Hints on Aluminium Casting 


5. INISHING...Aluminium Castings are characterised by their 

“cleanness,” and the utmost finishing required consists of 

sand-blasting large castings, and dipping in soda and scratch- 
brushing small articles. 


Write for “‘ Casting” Leaflet to 


THE BRITISH ALUMINIUM CO., LTD., Ad. Dept., 109, Queen Victoria St., LONDON. 























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so sinoe 1831. 


1. & Il. WALKER, EFFINGHAM MILLS, ROTHERHAM. 














Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 














ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 











Complete 
Satisfaction 








Guaranteed 





* * 











' : “Standard Wheel Moulding Mochine. 
No Loose Parts Liable to be Lost. 


ACCURATE. PORTABLE. CHEAP. 





WRITB FOR PRICB AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW. 4 


Wheels Moslded by this Machine. 
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IMPORTANT TO IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FOR REPETITION FOUNDRY WORE: 














Illustration of 


| Makers also of a 
HAND | , | HAND 

PRESS re ea RAMMING 
MACHINE ff) im ie MACHINE 





tor : where a Deep Lift 
Small Repetition . i is required. Can 
Work, giving rapid be Operated by 


and Ec ical 
— UNSKILLED 


LABOUR. 


Production. 








MOST EFFICIENT AND ECONOMICAL IN USE. 


“a. ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Co., Ltd., Banbury, 


ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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20 to 50°/o Steel Scrap can be 


successfully used in Cupola 
Mixtures by following 


McLAIN’S SYSTEM 


THE FOUNDRY TRADE JOURNAL, 1M its issue of June, 1913, said :—‘‘ Unless the furnaceman is 
familiar with the phenomenon of steel melting in the cupola, he may get very irregular results. This 
has been well appreciated by the well-known American authority, Mr David McLain, who found it 
essontial to specialise in the work and thoroughly systematise the cupola operations in order to get the 
best results from steel additions, and in this he has unquestionably succeeded. It is, of course, open to 


any foundryman to do the same, given sufficient opportunity to make the necessary experiments and 
trials,”’ 


Nothing truer than the above was ever written, but 


















You don’t have to make the ‘‘Experiments and Trials.”’ 


David McLain spent 35 years and an enormous amount of effort and money in doing that, 
and now you are offered all the information on the successful use of steel.in the cupola in 


McLAIN’S SYSTEM. 


Successful Semi-Steel Castings Guaranteed by McLain’s Method. 





The first commercially successful semi-steel castings were made by McLain’s Method. No 
irregular results are possible. All experiment and guess work are eliminated. You use anywhere 
from 20 to 50 per cent. steel scrap in the cupola, depending on the section of the castings, and get 
castings that are cleaner, better, stronger, wear longer, test higher, machine easier, cost less, and 
bring a higher price than good grey iron. 

Mechanical engineers and machine shop superintendents who have had one lot of semi-steel 
specify it on all subsequent orders, especially if wear and strength are desirable in the casting. All 
semi-steel castings are close grained, tough, free from blow holes, hard spots, sponginess, or occluded 
gases. 

McLain’s Semi-Steel and Scientific Mixing and Melting Are Saving Thousands of Dollars 
for Foundrymen All Over the World. 


y T y he TO . T™ E Tr = ~ P ’ '. ldsmith Building, Milwaukee, Wis. 


MAKING BETTER CASTINGS AND SAVE Phase cane SD-pae Racket" Semi Sledt” and tol 
MONEY ON ALL MATERIALS. 


No charge for additional information. 


Mail back the Coupon. 
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FOR ACCURATE WORK. 


BUCKLEY & TAYLOR'S 


IMPROVED GEAR 


WHEEL MOULDING MACHINE. 


“In my opinion, the most generally serviceable of any now manufactured.” 


Driving Wheel 


From “ TOOTHED GEARING,” 
by JosepH Horner, A.M.I.Mch.E, 
diameter, 


of large 
cut from 


Advantages. 
master wheel, 21ft. dia. 


Great stability of 
; Table. 
Cut Change Wheels. : A 


Complete absence of 
, ; 5 vibration. 
Wearing surfaces and : 
Bearings of extra large 


Balanced Slide. 
area and diameter. 





Positive fixing of 
tooth section. 
Radial arm for moulding f es eed wad 
wheels of over 10ft. 1! eee 
dia. in the floor Sa 





Used by most of the principal steel and iron founders In this country, and also in the 
United States, Canada, Russia and China. 


Made in eight sizes for moulding wheels, from 
4 inches to 10 ft. In diameter on the table, and up to 30 feet diameter in the floor. 
Prices and Particulars from :— 


BUCKLEY & TAYLOR LTD., 


CASTLE IRONWORKS, GREENACRES MOOR, OLDHAM. 
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““KEITH-BLAGKMAN.” 
FORGE & CUPOLA BLOWERS. 


Effect a saving in power, as 
the output of the blower 
varies according to the 
demands of Forges in use. 




















Wear and tear very little. 


Owing to their compact 
design they occupy small 
floor space, or can be fixed 
on wall. 


Write for Catalogue No. 6F. 


**K B."’ High Pressure Blower fixed on wall for Blowing a 
number of Smiths Hearths, 








JAMES KEITH & BLACKMAN CO., LTD., 


27, Farringdon Avenue, LONDON, E. C, 
AND AT MANCHESTER, CLASCOW, NEWCASTLE, LEEDS, BIRMINCHAM, BELFAST, &c. 














PLUMBAGO — CRUCIBLES. 





CUPOLA BRICKS 


















FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE &Co., 
SHIPLEY, Yorks. 



























MATERIALS 
REQUISITES 


aq, (ae | 
SITTER IRON :-BRASS 
SE FOUNDRIES 


CATALOGUE ON: | 
\APPLICATION, 








Parting Powder. 


‘JU0A 0109 XBM 

















GLUTRIN — CORE GUM. 








Part Mine. 


a> @> 


DARLASTON BLAST FURNACES, 


T. & I. BRADLEY & SONS, LTD., 


Co.tp Biast PIG IRON 


PIG IRON BRANDS 


Warm ano Coun Buast. IXL. 








Att Mine. 


ea iiadj 


To GUARANTEED ANALYSI&. 









DARLASTON, SOUTH STAFFS. 
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SPECIAL OFFER 


OF THE PATENT 


MOULD DRYING LAMP 








© Skin Dryin - Loam and G Ss. ’ 
Lighting Cupolas and eeu iluminating pur 
8. B. raffi all 


e on will 
ntinuous working. 





WE ARE PREPARED TO SUPPLY 


THESE LAMPS AT £5 10s. EACH, 
ON SPECIAL APPROVAL TERMS. 


They are being u by = mane Founda 
the Ki nadesh. ‘Sha oe pond an _— Wewith 
prove the best investm my ade 


MURPHY STEDMAN & Go. Lo. 


180, GRAYS INN ROAD, LONDON, W.C. 
TELEPHONE 4628 HOLBORN. 
WE CAN SUPPLY YOU AT COMPETITIVE 


PRICES WITH BETTER PLANT AND 
REQUISITES THAN YOU BUY ELSEWHERE. 














(Established upwards of 80 years.) 


M. SIMM & SONS, 


Nuns Lane Mills, Gateshead-on-Tyne. 
MANUFACTURERS OF 


Foundry Blackings 


OF ALL KINDS. 


Charcoal. Plumbago. 
COAL DUST, &c. 


— ENQUIRIES SOLICITED — 























THE FOUNDRY TRADE JOURNAL. 509 











FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bo‘toms. 





Roots’ Blowers, 


belt, steam-engine. or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladies. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the “‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘ Rapid” Cupolas as under Stewart’s Patent We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 





CONTRACTORS TO HIS MAJESTY'’S GOVERNMENT. 


THWAITES BROS., Lro, 


Vulean tlronworks, BRADFORD. 





> 
> a 





Telegrams— 
“THWAITES, BRADFORD." 
Telephone— 
Nos. 3459 and 3460 BRADFORD 


London Office: 
96 & 98, Leadenhall Street, H.C. 





Catalogues on Application, 
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Telearams: _LADLES” 
elegrams: mancHESTER 
. “N° 2297 
Telephone: centrar” 
MANCHESTER 








REDISTIK FILLET 
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ANY 8 EVANS & Co. BRITANNIA WORKS, 
BLACKFRIARS, MANCHESTER. 
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